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(57) Abstract: Compounds represented by the following general formula, 
salts thereof, or hydrates of both: wherein X x is nitrogen or a group repre- 
sented by the general formula: -CR 10 =; X 2 is nitrogen or a group represented 
by the general formula: -CR U =; Y is oxygen or the like; Ri is Ci_ 6 alkoxy, op- 
tionally substituted C 6 . 10 aryloxy, a group represented by the general formula: 
-NR 12a R 12b , or the like; R 2 is hydrogen, optionally substituted Ci_ 6 alkyl, or 
the like; R 3 , R4, R 5 , R 6 , R 7 , R 8 , R 10 , and R u are each independently hydrogen, 
halogeno, optionally substituted C^ alkyl, or the like; R 9 is a group repre- 
sented by the general formula: -NR 16a R 16b , or the like; and Ri 2a , Ri2b> Ri6a> 
and R 16b are each independently hydrogen, optionally substituted Cx_ 6 alkyl, 
or the like. 
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-71^) 757-4 - t°y ^5/- iH-i--fy K—zw^/i^^^i?- 5 P\ 

(2 8) Nl-^f/V-5- (2- ((4— (2-fc Fp^v'-2-^Wd 
t 0 ^-^/k) t°-<^ -Jl/- \ —^>V) 75/ — 4-t°y vVlO ^^v" 

io -iH-i-^yF^M>t^\ 

(2 9) N 1 -/^v- 5 - (2 - ((3 - (^xf;V7 57) zfv t';V7 5 7) 
#^7j?— /!/) 7^-4-^;^;!/) ^-^rv'- 1 H- 1 — >f ^ /lofr/l^drih 

(3 0) (2- (((3- (4- t Kadpv-tf^y v>/) ^° 

15 n tVH 75/) ^7/^^-/1/) 75/-4-t°!)v ! ;i/) ^^-lH-l--fy 

(3 1) Nl-/f/>-5- (2- (((3- (4-^^t°^7v ? ^-l-^ 
ynfc» 75/) #/^/J^/t^) 75/-4-t°!J^) 

20 (3 2) 5- (2— (3— 4- (t°n^v?y-l-^^) "7*^ 

/i^) !> i/^ k) try v^-4-^vw-df-v') -iH-^yK-^-i-^y 

& / f /k7 5 H\ 

(33) 5— (2— (3— (3- (v-^ p 7°T3 \?;v%;vs^^ ;v) ~?u tVl/) 
<7 W K) try v^ — 4 -^/V^-^v-)- 1 H--f V K— /V— 1 — jfc/l^VBfe / 
25 ^W7 5 b\ 

(3 4) 5- (2- (3- (4- (4-t Kn=3ft/-4-/f;VtVi]i;y- 
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1 OV) !)WK) Wi?f-4—'{A'tt$') -1H 

(3 5) 5- (2- (3- (3- ($?J^/t>;*7/W^>f7lO ~7n\?)V) 

K) try v^-4— f/k^iX) - 1 H-^{ y K^- 1 - *;^yt ^^vw 
5 7^ F\ 

(36) 5— (2 — (3 - (3- (^^vlofr/W^-fylO yntVk) »> W K) 

t o y-^-4 — (/u^-^-is) -1H-- fyK-^-i-^yi *^vi>7 5 

(3 7) Nl-^f;V-5- (2- — f/l^/W^/V) 75 

io y - 4 - tr y ^-^v-- 1 h- i — r ^ /^/vtf^r-^ 5 p\ 

(3 8) N 1 - y J-/V— 5 - (2- (t°^y 1 -^/J^(;/Wj?~/V) 75 

S — 4 - tr y vvP) ^-=3rv^- 1 H- 1 — f V /lofr/t^dri?- 5 h\ 

(3 9) n l— t^-tv— 5- (2- ((4-t Fo^yt^yyy) #/i^=/iy) 
T5y-4-t°y v?/^) t^y- 1 h— 1 — < 1/ ^—/u^/u^^-f- 5 h\ 

15 (4 0) Nl-^f/V-5- (2- ( 4 - 1 ^ y l) y - 1 - ^ 

75/-4-t°y -^7i>) ^-dp-V— 1 H - 1 — r y K— /l^^/^^f- 5: K> 
(4 1) 5- (2- (((4-fc KP^ry-4-y^tViji?y-i — f/f) 

20 (4 2) (2- ((4- (l-t Kn^y- 1 - y ^ykxf- 

;v) t°-< y >v ) #/^/}w^) T5y-4-t°y v 5 ^) 1 h- w y k 

(43) 5— (2— (((4- (3 — ^^/l^/W^B^/K^n tVH kVi)v?y 
— 1— tf/Waff^/VO 757) t°y v>>- 4 -^/i/^-^rv-) -1H — fyK 
25 —;V—1—Jj;V7$^Wl 7 f /^7 5 F\ 

(4 4) 5- (2- (((4- (3 -#/W^^/K7°n f/U) t°-°- y v> V - 1 - 
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(4 5) 5- (2- ((4- ((h°ny^y-l — f/y) #/yj^=/y) fc^JJi? 

y— l-^f/y) *;v/if=;i/7^y) try -^^-4-^/1/^- - iH-^yF 

(4 6) (2- (((4- (t°n U v^y- 1 t°^U 

v^-i — f/y) #/y^=/y) 7$y) t°y v 5 ^-4-^^^-^v') - m-i 

(4 7) (2— (((4— (t°^U v>^ — 1 — t°^y 

10 v^-l— ^f/y) #/y4?^/y) 757) t°Uv ; y-4--i';^= 3 ry) - 1 H- 1 

— f ^ /y^/y^-^ % K> 

(4 8) Nl-^f;V-5- (2— ((4-if;VtX7v>y-i-^^) 
^n/^) 75/-4-t°y 5?/l>) ^3^- 1H-1 — i ^ K— /y#/y#3r^ 5 F\ 
(4 9) (2— ((4— f^^v 5 

15 V- 1 — f/y) #/W}wk) T5y-4-t°y v>/y) t^r^- 1 H- 1 — f y F 

(5 0) (2- ( ( 3 - 7 f tVW7 5 / ) 

#71^-/1/) 7^ /_ 4 _ t °ij -^,1/) ^-af-v-— i h- 1 — f y )V$j yy^ drf- 

20 (5 1) Nl-7f^-5- (2- ((4- (2-^^75/71?^) t° 

^7 v>y- 1 -<4;V) Jj/Utf^/U) 757-4-tl^) tdry-lH-1- 

(5 2) N 1 5 - (2- ((4— D^^y/kt'^y^y- 1 — <4 

;V) %/V7$~jU) T5y-4-t°y v>/y) 1 H— 1 — -f 1/ }?—/V3j ;Vi$ 
25 F\ 

(53) N4- (4- (1- (7f^7 5 7) ^//V^- 1 H - 5 — f^F 
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(54) (2 - ((1, l—^^-^-y^-^-^e/U^V^—^ — 

^ ;vio;^^;v) T^J) t° ]} -J>— 4 — >f /v^dp-v) - 1 H- 1 —J 1/ Y— )V 

5 (5 5) 5 - (2 - (3 - ((1R) -1-t Kn^f;V-2-t^y-2 

— t°n y v 5 ^— 1 —4;V^=f-)V) #WK) t°y v>y- 4 --f/t^^iX) — 1H 

— >f >- K— 1 =^f-tVT % K> 

(56) 5 - (2— (3 - ((IS) — 1 — t Kt^v^ *f-;V— 2 — ^~^y — 2 
-tfnDv'y-i— f/i/xf/k) >>WK) try i?^- 4 — 4 Astir*?**/) -1H 

10 — Y v l — j&yntfvB* cx^/kt 5; h\ 

(57) 5 - (2 — (3 - (( 1 R) — 1 — t Ka^^ ?Vl>— 2 — ^^y — 2 
-tvij^y-i — f/P-^^vk) #WK) try v^-4 --f As**?*/) -1H 

(58) 5 - (2 — (3 - ((IS) - 1 — t Ko^f;V- 2-^-=3ry- 2 

15 -t^U^y-i-^^xf^) #WK) try v^-4 -^Vt^^y) -1H 

(5 9) 5— (2— (3- (2- (4-t 

l— -Y/v) - 2 -t^-yxf/u) t°y v>y-4 --jvv^^vO -ih 

— 4 1/ yt—As— 1 — zsu^-AsT 5 Ks 

20 (6 0) N 1 — J.^vl'— 5 - (2 - ((((1 — ^^-/l>— 4 — f-^y vvk) ^vk) 

75 7) ^77Ua|?=.7l>) T^/-4-t°y v 5 /!/) tir*cx/~ lH-l-^y K— yl>^7 

(6 1) N 1— J^VV— 5 — (2- (((2- J^^/V) 
/ ) #/l^^7V) T57-4-t°y ^^v— 1 H- 1 — f ^ K— /l^/kxl? 

25 K N 

(6 2) N 1 — a^=$-;V— 5 - (2 — ((( 2 - (^•/I'/fr y y— 4—^/1^) sc^-/l>) 
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T ^ J ) r 5; / - 4 - 1° y ^/p) ^-^ri/- iH-i-^y K— 

(6 3) N 1 -xf^- 5 - (2- (((2- (4-t Fn^r^tViJ^y) 

T 5; 7 ) #/U7j?=/i0 T5/-4-t°y v 5 /!/) ^v'- 1 H — 1 — -Y 1/ K 

(6 4) Nl— *f-}V— 5- (2- (((2- ^ 

^/V) T$;y) X/utF^/u) T^;-4-if!Ji?/k) t^-lH-i-^fyK 

(6 5) N 1 —zcf-jv— 5 - (2 - ((3 - (v^^FvI/T 5: 7) ~fvi \f;VT 

(6 6) Nl— :t^yl— 5- (2— (((3— (^/Utfs y ty — 4 f /U) t° 

/i>) T^y) ^tv^—ao r 5; / — 4 — t° y vvi/) ^-^-iy— 1 h— 1 — k- 

15 (6 7) Nl-xf;l/-5- (2- (((3- ( 4 — 7 ^vH*-^ *?Zs — 1 f 

/P) tT/V) 75/) #71^=71/) 7-5y_ 4 _ t =ij 1 H- 1 

(6 8) Nl-^n/Dh>-5- (2- (((4- (t°n y 1 ;V) 

t^y-^-i — f/^) $> ; vi$^jv) 7?/) try i^-4 — f/^^-y) -1 

20 H - 1 — fy K— 7k^7/U7}?drf- 5 h\ 

(69) 5 - (2 - (3 - ((1 R) -1-t Kn^f^-2-t^y-2 
- t°u !J 1 — f/ucr.^vk) r>WK) t°V i?>-4-^/U$-3r-y) -1H 
--f V K— 71/— 1 — #7i/7j?>-@t nycz tVPT 5 K\ 

(70) 5- (2- (3- ((IS) - 1 -t KndfV^^/P— 2— d-df-y— 2 
25 - t°n y l jv^f-fl,*) >>WK) t°y^^-4 — f7l/^-^-y) -1H 
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(7 1) 5- (2- (3- (2-t=¥y- 2 - (t°n y v 5 ^- 1 — f^) 
/V) !>WK) t°U v 5 ^- 4 — -Y/^^r^) -ih — fyK-zi'-l-*^ 

(7 2) 5- (2- (3- (3-t^y-3- (fcfn y i?^- 1 — f ;V) 
5 fc°/V) ^WK) t°y v 5 ^- 4 — /l^df-vO -lH--{yK^-l-*^ 

(73) 5- (2- (3 - ((1R) -1-t Kn^^^/V- 2 2 

— t^TJ 1 f/Vcn^VVO £WK) tf y v> ^- 4 —- f jVjk~3r*/) -1H 

— ^ ^ K~/V— 1 -73/^#y^ n^n fcVi^T^ h\ 

10 (74) 5 - (2- (3 - ((IS) - l- tFn^f/V-2-^y-2 

— x?l/— 1 —■j/VxuJ-sV) >) K) fc*y v 5 ^— 4 — -f /^^rv') -1H 

— 4 > F-zl'- 1 - # /VaJ? V ^ n ;7° a tVi/T 5 K> 

(7 5) Nl-7x^;l/-5- (2- (((3- (i?xf ;V7 ^ / ) t» 
7 5;/) ^7/i/#— /^) T^/ — 4 — t°y v 5 /^) ^-=^v-— 1 H- 1 — fy Kwv# 

(7 6) Nl-7x^- 5- (2- (((3- (4-/^^7^-1- 

(7 7) N 1 -xf /k- 5 - (2- (((4- (t'pijv'y-l f/k) fcf^y 

20 v^^-l f/V) ^/M^l") T5;y) fc°yv ? ^-4 — iW^^rvO -1H-1 

(7 8) 5- (2- ( ( ( 4 - t K o ^ ^ - 4 - ^ f /V 'J y - 1 - ^ ^) 

jv-m^m ^7 ^ k s 

25 (7 9) N 1 -xf ;V- 5 - (2- ((4 - t Fn df^fcXy 1 -4;^) 

$,/U7$~j\s) t 5: /- 4- try t^y- 1 h - 1 -y y F-/^;i/*>t 
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5 F\ 

(8 0) N 1 -xf 5 - (2- ( V W— 1 ~4 ;Vi$~;V) 
; — 4 — fcf V i?As) $-^iy— 1 H- 1 — f y K— ;vi$3r-f- 5 K\ 

(8 1) Nl-if;V-5- ((2- U i^y- 1 T 

^y) - 4 - \f y v 5 /^) sJ-^vO -lH-l-^yF-/^;^f 

(82) N 4 - (4 - (( 1 - (xf 5 / ) *^=/l/-lH-5 f>K 

y/v) t^rv') - 2 - 1° U v 5 ;!/) -4-^;i/*!Jyi;/^>t5 K 
(8 3) Nl-xf^-5- (2-((l, 1 -^yftt/^!) y— 4 — 

/ix^7 r^y) try v>y— 4 — w /y^^r-y) — 1 h— i — -f y 

(8 4) N 1 -if /V- 5 - (2- ((^ >^/V7^y) #/^7jwP) 

(8 5) N 1 -5^ n^P fcT/U— 5 - (2 - ((4-fc K* 3 ^-v-tf-^y vV) # 

/y/jwy) T5: y -4 — t°y >W t^r^- i h - i y K-/v*;^>t 5 

(8 6) Nl-^n/ntVl'-5- (2- (((4-t 

t^y v>y— 1 — f/v) sv-m^;\s) r^y) try >>y— 4 — f/y^-^v-) — 1 

H— 1 — f y K-^^^^^rt 5 K„ 
(87) N4- (4- (1- (^a/nW^/) 1 H - 5 

— 4 y k y ^^y— 2 — tr y vvy) — 4 — ^/y* y y^/y^^-y- ^ f\ 

(8 8) N 1 —is? n^v \f;V— 5 — (2 — ((t°n y v>y- 1 — 4 ;Vi$=. 

iv) r^y) - 4 - y -yvy) Jr^is— l h— l — >f y K > 

(8 9) Nl-^n^nt>-5- (2- ( tT-< y v>y- 1 --f /l/^/M?^ 

/y) r ^ / - 4 - fc° y t^^y- 1 h— 1 --f y k— /y#/y#^-y- 5: H\ 

(90) N4- (4- (1- (y^n^yW^y) 

— f y K y /y) ^^y— 2 - tr y vvy) - 4 -^/y^ y y^/^^-y- s; f\ 
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(9 1) 5- (2- (((4-t Kn^v-h^y^-l-^^) 

T^y) t°y v?^— 4 — {/u3-3r-» -iH-^yK^-i-^yi is 

(9 2) N 1 u^l/J-jV- 5 - (2- ((4- (t'nU^-l — f/V) 

5 t°^y^y-l — < jvjj svi£^.;v) T%J) t°y 4--f /v^^vO -ih 

(9 3) Nl- ( 3 - ^ ^VK^/l-) -5- (2- (((4- (t°n U v^- 1 

-^/v) t°-<y v>^- i --^/v-) #/vt1wv) 7*5/) try i>^-4 -^/i^=3r 

10 (9 4) Nl - - 5- (2- ((4-t Fnaryt^!)^ 
S ) T5/-4 — t°y >W t^r^- 1 H — 1 f >- K-/^/^ 

(9 5) N4- (4- (1- 757) M=/1/-1H 

— 5 — >f ^ K y 7^) t^rv'- 2 — tf y v 5 /!^ - 4 -^/kTfr y ^^/UT^dri*- 5 Kn 
15 (9 6) Nl- (l-x^/P^) -5- (2- (((4- (tfn y v>^- 

t^y^-i — f/W #71^^/1-) r^y) t°y v 5 ^-4--f/^;*- 
(9 7) N 1 - (l-ct^vWn \f;v) - 5- (2- ((4-t Kn^^t^y 
vV) /V-) 75 / — 4 — t°y v 5 /!/) ^-=3rv-- 1 H— 1 — >f >- K— ;v 

20 F\ 

(98) N4- (4- (1- ((l-xf-;k/ptVk) 7*57) *^aJ?=/W— 1 
H- 5 — f ^ K y JV) 3r*ciS— 2 — t° y vvv) - 4 -^E-/Wfr y ^#/V7j^1?- ^ K\ 

(99) N4- (4- (1- 7 5/ ) *71^tJ?=/W- 1 H— 5 

-^r >- k y 7V-) ^-^rv-- 2 — tr y - 4 -^-7^ y ^/i^^f- 5 

25 (1 0 0) Nl - (1-^^/V) -5- (2- (((4-t KP^v^t^Uv' 

3))Vi$=-;V) 7 5 7) try i?>--4 i /Vtt*S) -1H-1- 
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4 1/ Y—^tt)Vm^r^r ^ p\ 

(10 1) Nl - (1— ' <^f-;v) - 5- (2 - ((4- (fcTta V v>>- 1 -s( 
;v) if ^ — f /Vi$^7V) T 5 7 ) tf y v>y- 4 — i /V^^vO - 

(10 2) Nl-^f^-3-^nn-5- (2- (((3- (^xf;!//^;) 
tVk) 7^y) #/l^~/V) T^/-4-t°y ^v-- 1 H— 1 — i 

(103) N 1 —ff-jV— 3 — ^ n T3 — 5 - (2- ((4- (tfta JJ 1 — 

^/i/) t°-< y sv ) ^7/k#^/k) r s: j - 4 - tf y $r*c*s— 1 h- 1 — f 

(10 4) N 1 -/« ^vl'— 3— (2 - ((4 — t Kn^v'tf^y v> 

s) $>jvi$^-7v) t % y — 4 - try >w t^r^- 1 h- 1 y f^*/^ 

(10 5) Nl-^f/V-3-^PP-5- (2- (((3 - (4-t Fn^lf 

H— 1 — A V K^-z^/l/^^rf-^ K 
(10 6) N 1 — **f-)V— 3 nil — 5 - (2 - ((4 - (2 — t Kn^x 

^/i>) tf ^7 v- i --r m %;vt$~/v) t ^ / - 4 - tr y ra-^f- 1 

H - 1 — f v K— y^/i-^^f - 3 K\ 

(107) N4- (4- (3-^nn-l - (yW^y) #/l^xvl^— 1 

H- 5 —- < y K!) /v) ^-^rix- 2 - tf y vvv-) - 4 -^e/VTft y y^/^/i^-y- 3 K N 

(10 8) N 1 3 n a - 5 - (2 - ((4— 

1— <Y/l>) #/t^~/V) T 5: / — 4-tfy ^-=3ri/- 1 H- 1 ^ /y 

(10 9) N 1 —rc^viv— 3-ynn — 5 - (2 - ((4 — t Kp^^U 5? 
7) ^/l^^/V) T 5: 7 — 4 - b° y t^-lH-l-^F-^/Vl 
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(110) Nl-xf/k-3-^nn-5- (2- (((3- 

tr^ysV) ^ntr/u) r^y) ^/i^^a-) r $ y - 4 - try >y^) ^v-- 

5 (111) Nl-xf;v-3-^nn-5 - ( 2 - (((3 - (^^7^;) 

;ynt:Vl/) T^y) #/P/J^/iy) 75/-4-t°!jy^) t^-lH-l-^f 

(112) Nl, 3 -v>y ^VV- 5 - (2- ((4- fc Kn^yt°-<!) y ) # 

tv^ -,^) T5;y — 4 — t°y -y^/i/) t^fi^- 1 h - 1 ->f y K-/v*^^t 5 

10 Kn 

(113) Nl, 3-^5^-5- (2- ((4- (tfn P v 5 ^- 1 —f /P) 
y vV ) #/^ai?=/iO x^y_4_fi; ^r^-zy— 1 H- 1 — f V K— 

(114) Nl-v'^n7nt>-5- (2— ((4-t Kn^y^yi?y) 
15 ^/P/J^/k) 7^/-4-b°]J^;l/) y-=3r->— 3 — y ^vP— 1 H— 1 — 4 is 

(115) Nl-V^P fcVk— 5 - (2 — ((4— (2-fc Kn 

) 1 —- f/u) jj/utf—zis) 75 y-4-t°y $?/i>) y-^rv--3-y 

^/V — 1 H— 1 — f V K— JV$) ;]/7$^y- 5 
20 (116) (2- ((y^/PT^y) tf/Htf^/tv) T5y-4 

(117) N 1— y 5 - (2- ((^xf;l/7$7) jU/U^^/U) T^J- 

(118) Nl — (2-7°nt°^/k) -5 - (2- ((t°nyv?y-l — f^) # 
25 /^aj?=/uO x^y-4-t°y Z?M 1 H - 1 - /f y K-;l/*;V#^t * 
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(119) (2- (TH^-^ls- 1 — /V$);Vi$~;V) T 5; 

S — 4 — fc° V jr^ri/- i h- l — f ^ K— jviojva^^r^- ^ p\ 

(12 0) N 1-^/1^-5- (2- (Tif^v^- 1 ~4 ^tl)V^^;v) T X 
S — 4 - t° P v 5 /!/) #-3f 1 H- 1 >- K— Asjj/Vi&^y- % p\ 
(12 1) (2- (Tif^v 5 ;/- 1 

/^) t 5: y - 4 - 1: 0 y svt>) ^-^v-- lH-i-'fy k— /vx/is^^y- 5 h\ 

(12 2) Nl-^f;V-5- (2- (((4- 0=E-/Vafc y V— 4 -^l") fc°^y 
i?>--l — f/U) jjjvtf—As) T^J) t°y 4— -Y/U^-^V) — 1 H— 1 

(12 3) (2- (((4- (Tif^v 5 ^-! --T/l^) 

i^-i--Ov) >&/i»i?c=/i>) r^y) try v 5 ^— 4 — -f/i^j-^r^) -ih-i 

(12 4) (2- (((4- (^xf/^^y) t^ys?^ — 

i — f/p) r^y) tru^^-4->r/^^^) -ih-i — 

(12 5) Nl-^f/I/-5- (2- (((4- (4-tKn^>tVyi;y-i 

-^/i/) t°^y v?^- i -4 /is) 7^;) try ^>--4 — 

(12 6) (2- (t°a ^ v?y- l y 

^ y - 4 - tr y vyv) ^ v-- m-i-^y k— /^^/^^f-y- 5 K3> e>3@«rtt 

< 3 2 > te-g-WS 

(1) 5- (2- (3- (2-^-df-y-2- (t°n]j^y-l-^;U) ^=Fyp) 

i> w k) t°yyy- 4 -^/w-^vo - 1 h — f ^ k— /p- 1 -jj/v^^m y 

b\ 
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(2) 5- (2— (3-*;M^;Mf^!?WK) fc°y -^^-4— 
^rv-) - 1 H — izs A— 1 -tf/wff^ig * f-AsT % h\ 

(3) 5- (2- (3- ((IS) -1-t Fn ;3 r^^f-^-2-^y-2- 
fcTn U v>;x— 1 — sf/ls^J-jV) «>WK) t°y^-4 — f/K*-^i<0 — 1H — 

(4) N 1 —tf-jV— 5 - (2 - ((4— (2 — fc Kndp-^— 2-^=f-^rfn fc° 

(5) 5- (2- (3- (4-^y-4- (tTn 3J v»V- 1 — i )V) 7*^-)V) 
10 £ W F) v 5 ^- 4 —- f /U&^Z/)— 1 H — -f As— 1 — ^/VTj^Sfe ^ 

(6) 5- (2- (3- (3 - (^ n^n tVl^/w^^f /V) tVl^) £ 

kk) try v^— 4— -f/v^-drv-) -iH-^yF^-i-^^ ^ 

15 (7) 5- (2- (3- (4- (4-t Kn^-4-^f;^y^-l 

— { ;V ) _ 4_ zf=f-AS> try — 1 H — 

(8) 5- (2- (3- (3- (^A^/W^&^/V) 7°n tVk) # W K) 

try v^— 4 — f/i^-^iy) -ih— fyK^-i-f/^yi ^ f /^7 ^ 

20 K% 

(9) (2- (fcfn y 1 — j /Vi$~;l') T % / 
- 4 - t° y ^-dlrV— 1 H- 1 — f ^ K^-A^^/J?df-^ 5: K> 

(10) N 1 -^/l>- 5 - (2 - ((4-1: Kn^hXiJ 

25 (11) (2- ( 4 - 1 y U v^y- 1 - ^ /V* 

T5;/-4-t°y v>A) t^rv^- lH-l->fy Kw^/V^^t 5 h\ 
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(12) 5- (2- ((( 4 - 1 Kn 4 - ^ f y i 
ljA,tf=.As) 7 5 7) \?D*?l/—4—>(As3r3cl/) — 1 H — 4 1/ 1 — # 

(13) 5- (2— (((4- (3 — ^f^*;W^>f;l/^n tVl^) fc°^ y 

5 -1 — 7^7) fJJv*:/— 4 — f/UoT^rv') -lH-^^K 
— /P— 1 — # /i^aj? ^ f;k7 5 K N 

(14) 5- (2- (((4- (3 —•%;Vs^^;V~7u t°^< y v 5 ^ - 1 - 
-f/i-) #/l^~/k) 7^/) t°y i?>--4-4^jr*i/) -1H — f^K— /l>- 
1 —%A'7$>'Wt * 5 K N 

10 (15) (2- (((4- (t°n JJ 1 — 4 jU) t°^y 

v^-1 — i As) 2>/U7$~/U) 75/) try v>>-4 --f/^drv') -1H-1 
— W ^ /l^/l^^l*- 5 K> 

t 

(16) (2- (((4- (^^^y-i-^/w) t°^y 

v^- 1 — f/t>) ^/l^r^) 75/) t°y v^— 4 — ^f/P^-dp-^) -1H-1 
15 — f ^ K— tVjj jVHR^y- 5 K N 

(17) (2— ( ( 3 - / f-^^;k*=;V/n h°;W7 5 / ) 

#/i^-/p) 7^ y-4 — t°y^/p) t^i/- l h- i — i is jvM^c^ 
5 K> 

(18) N4- (4- (1- (7f;k7 5/ ) 1 H - 5 — f^K 
20 V ?V) jr$c*/— 2 — t°]J i?;V) —4-^/U^])>^/^^-^-K^^ 

(19) N 1 -^C7°a t°/P- 5 - (2 - (((4 - (t°n y 1 /!✓) 
t^y^^-l — i ;v) ^/Vy^=^;V) 75/) ^1)^^-4-^;^/) -1 

H— 1 i 1/ - ^ \i\ 

(2 0) 5- (2- (((4-t Kn^riy-4-/f;H:Vijv>y-i-^^) 
25 #/i//Jw^) 7 5 7) t°Uv?y-4 — < /i^^rvO -1H — f ^ R— 1 — # 
/^tflsWl /^7 5 K . 
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(2 1) N 1 -xf /V- 5 - (2- ((4-t KP^r^tViJ^y-i-^^) 
$ ;Vi$~;V) T^/-4-t°y if/Is) ir^-y- lH-1-4^ K^/K^/^^rf- 

(2 2) N 1 -xf 5 - ((2- ((t°n y i?y- 1 — f /V#/V:tf?=/V) T 
5 5/) - 4 — fcT U i?7i>) ^^>0 - 1 H- 1 — f y K-/i/*;^>t ^ K 

(23) N4- (4 - ((1- (xf ^7 ^ ; ) H;V-m~jV- 1 H- 5 ->f V K 

y /i/) ir^-xy) - 2 - fc° y - 4 — =e/i>* y lo^tf?^-?- 5 F\ 

(2 4) N 1 — "y-y~ uy^u if/U— 5 — (2— ((t°n y v^ — 1 — 

/^) T^y) — 4 — tf V >W ^-^riy— m— 1 —4 y K— /^^^^f 5; K> 

10 (25) Nl-^f/V-3-^Pn-5-(2-((4-tKD^v't°^P^/) 

# T57-4-tr°y vvP) ^"^riX- 1 H— 1 — i V K— /Wfr/l^^f" 

(2 6) (2- (Uf^T^y) ^7^#=./l>) T^y-4- 

fc° y ^-dp-i^— 1 H- 1 -4 y )ViO)Vi^^r^r % F\ 

15 (2 7) (2- ((i?xf/l/7U) ^/l^^xz/p) 75/-4 

— f y S^/v) yt^c-y— 1 H- l — -f ^ K— /i^^^^^rf- 5 K> 

(2 8) N 1— (2 -^n tf— 7V) - 5 - (2 - ((tfu P 1 —JM 2> 'A* 

7$~M t 5: y — 4 — tf y vVvO ^-^i/- l H— l — f v K^^/^^^e-iJ-^ K 

20 (2 9) (2— (Tif^v^— 1 — -f/K*7/Wj^ /l^) 7^7 

— 4 - fc° y ^-^rv-- 1 H- 1 — f ^ A'jJA'tf^-f- 5 h\ 

(3 0) n l —^-"f-jv— 5 — (2— (T-^^-yy— 1—4 ^^>^y^^^) T^y 

— 4 - t°y v 5 /!/) ^-^r-^- 1 H- 1 — - < ^ K— /l^/l^^rf- 5 Kn 

(3 1) N 1 — ny°v \£/V— 5 — (2- (Tif ^i?Zs— 1 — ■( ;Vt$~/V) 
25 T 5 J — 4 — 1° y vvV) ^-^rv'- 1H-1 — >f y Y^-A/^JtVi^^^r 5 p\ 

(3 2) (2— (((4- (^E-7V^y ^— 4 — f/V) fc?^ y 5? 
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V- 1 — f ;v) %/U7$^/v-) 7 5 7) fcf 27 4— 4 jvir^r-y) — 1 H— 1 - 

(3 3) Nl-^/V-5- (2- (((4- 1 —OV) t^y-v 5 

^-x-^^) r^y) t°y v?y-4 — f^t^-v') — ih— 1 — 

(3 4) (2- (((4- (^xW^/) 

-4Vv) ^7/k4?^/k) try 4 --f/^^vO - ih-i-^^k 

(3 5) (2- (((4- 

«f/v) rs;/) tr y 4 — < /k^^) 

- l H- 1 ->f V /^/MS^MT^ Ks ^cfct* 
(3 6) Nl-^ot>-5- (2— (t°n U i>y- 1 -- f;^;^#=^) 75 

< 3 3 > flS-g-TO* 

(1) 5- (2- (((4-t Kn^rv'-4-^^-/Vt 0 ^3J v^- 1 — f/V) Z) 

/i^tj?=/u) 75/) try v 5 ^- 4— f/i/t^^/) -lH-'fyK^-i-^ 
jS^S* / f ^7 5 K 

(2) (2- ((4- 1 Kn=3rv-t°^y v 5 /) jfr/l^^/V) 
7^; - 4-t°y v7V) t^y- 1 H — 1 — f ^ JUjj/U^^-V- 5 K\ 

(3) ni-^;v-5- (2- (((4- (tfP y i^- l — <M tvy^ 

T5 7) try v>>--4 — 4 flsHr^s) -lH-i- 

(4) (2- (((4- (tr^ys^-i — f/to t^yv 5 

^--l-^/V) #;V/£— 71^) 75/) try v^-4--f /V^-^-v-) — 1H— 1— 
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(5) N4- (4- (1- (^f;i/J^y) 1 H- 5 — f 1/ K JJ 

5 ft ; 

<34> < 1 >~< 3 3 >V^tL^lfB«(Z?ft^i!»Hbti^lJ^b^5|S 

< 3 5 > < 1 >~< 3 3 >V^T*lfl>lfBfttfMb#ftt> b< \^(Dm.%tM^:fL 
10 JJ^pJ ; 

< 3 6 > < i >~< 3 3 > v^Tfta* 1 iBStorts-a^fc & b< te^^fcte^fr 

< 3 7 > < 1 >~< 3 3 >V^Ttt^l|B«©>f^#>t>U< f±^(D^^fc«-^tL 

15 < 3 s > igf^RHi, ws> ^:M> m-smm^ mm, tis, mii* 

< 3 9 > < 1 >~< 3 3 >V^fta>lSB*©<ffr£fcfc L< tt^flDfiTiifcfi-tft 

< 4 O > < 1 >~< 3 3 >V^ft#afB*^te£ft& b< W:-t©4&*/tHc-t^ 

< 4 1 > < 1 >~< 3 3 >V^^l|B«6^^#lti L< tt-t^itt^/titt-ett 

< 4 2 > < i >~< 3 3 >^~rtifrimm(Dfc&mh u< tt^©^^-^ 
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< 4 4 > < 1 >~< 3 3 > V ^TM* 1 ^M(0\^m L < ;£fcf«3x 

< 4 5 >< 1 > — < 3 3 >V^i*^lfBiftO>ffc^9 1 b L< li*©*Sfc»^il& 

< 4 6 >< 1 >~< 3 3 >V^*L^lfB#C>ft^#>t> L< n^<Dm.-^tii-±^tib 

10 1>~<3 3 >V^i"tt^ 1 t> b< tt^rOife^fc^^bOTkfn^© 

^ pj? & mutt & fc * © m & <oi&m 

[0 0 11] 
[0 0 1 2] 

-e%J;v\ tot, ^rt^^r^^Sr^b^^frasit^^-fe^*^ 
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[0 0 1 3] 



[0 0 14] 



/kS. if/l'S, n-/Pt>l x i-^n^I, n-^f;H, i —rf'f-fV 
S N s e c - ^'f t-^f/H, n— ^^^/^36 N i -^<>^;H N se 

c -^^^-/i/S. ^^y^l> 1 — * =f-}Vy*^}V^ 2 — * 
1 , 1 — v 5 ^ f^/P fcVl^S, 1 , 2 - i?* ^/U^n tVH, n — ^^f^/l^ 
i -^=3riX/^£. 1 — ^ f/V^yf-^S, 2 — * f;l/^yf;H, 3 — ^ 5vW< 
^=f-;V^ 1, l-v'^f/^f-;^ 1, 2-^^f;^f/H N 2, 2— v 5 
^ 1 , 3 - 2 , 3 - 3 , 

S-^f/^f/^Ss 1 -xf /PS, 2 -x^^^f/US, 1, 1, 2 

— M7 ^ tT^S> 1 , 2 , ^vK7"a fcV^K. 1 — ji^vv— 1 

b < fi^ f/H, J^/l^ n tVl^ N i — T"* bf/k^s n -^^S, 

[0 0 1 5] 
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3 — 7"t-/^, 2— *f-As— 1 — ^r2^=/l/S"C*)5o 
[0 0 16] 

U ^ffcftfcifiMfctf l-r^n^^i^ 2-^o-<^/^ l-^r-A^, 

2-^x^/^ 3 -y"T=-7um, 2 -t^jv- 1 -yu-^^/um, ^^~>v 

/vK. 2-^n^^;H, i-yr^;^ 

2 — 7* fVl'— 1 -T'O^/HtfeSo 

[0 0 1 7] 

U l-Znfc^S, 2-'7 p o tr^vg, 1- 

rff-^jv^ ^i/^/vS, ^.^v^7vKs 

[0 0 18] 

2 -^fn;v^ 3— ^^;VS, ^yf^/^l, ■"^MM'iM 
[0 0 19] 
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[0 0 2 0] 
[0 0 2 1] 

n-^njsKdr^Ss n-^h^l> i-^h^rVS. 

s e c-~?Y *r~>^ t—-?h ^^1, n -^^Ao^V'K. i — 
=3rV£> s e c -^yf ;^^r^ ^t^V W^rv'S, 1 - * ^VK^ h 
v-K, 2-^^/^^^v-S, 1, 1 -^^/^n^v^ 1, 2-*?**? 

yf^t^^ 2 -^^/w^y-^vi^^v^ 3 -^^/w^^vt-o^v^ 

1, 1 -*?*<f~fl'-f h^r^s 1, 2-^W>^ 2, 2-v^^Vt- 
^b^v-£> 1, S-^f/V/f^r^l, 2, 3, 
3 - ^f^f^yl, 1 — -x^/l^h^rf^ 1, 
1, 2- MJ ^^/K^n/J^v^ 1, 2, 2 - >!) ^^/n^yS, 1- 
a^=f-;v- 1 -^;V^n*°^^l N 1 — =c=f-;V— 2 - ^ f-JV^n vtf^c iy£& if ^ 
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[0 0 2 2] 

tl, xf/VftS, n -^D tV^tS, i -7"p t>f^l x n-^/^ 

1 sec-^/^^s t-^/^^S. n — <V 
^Vl^F-^£ N i — ^^^V^^-K> s e c — ^^^VV^-K. 

1 - * ^/V^f^ftl, 2 - ^ ^/^^/^^-S, 1, l-v^^/KT'n 

1, 2 — i?2 ef-jvzfv- \f/v=f-^r^ ii— ^-^v';vf tl N i — -^ :3 r 
v-/^^-*, 1 — ^f^yWtS, 2 -^/w^^/W^^ 3— ^5=- 

^3£, 2, 2-^^f;^f^ftSx l, 3-^^f-;V7>;WSs 2, 3 
— ^/v^^-sv^-Jr^ 3 , 3 - v 5 ^ ^/v^f/i/ftl, l —zc^jfV^f-jvf- 

2 -^^vi^^vi^tf-g, i , i , 2 - b y ^ ^vi^n tvi-^-^-s. 1 , 

2 , 2 — h V * TA^-fn \f/v^stm, 1 —a^f-jv— 1 — ^ ^vl^n fcV^^K, 
^ ^/v^-Jrm, n-/Pt°/Wl, i -7p tS, n-^/i^f-^- 

[0 0 2 3] 

*Wfffl»^33V^Tit£HS rc 6 _ 10 T U — /VSj Klf6~10©ff 

2— -^-:7=fVi^ N -Y^T^—yi/Ss TXv^/vI, ^7°^ i/— £>frK 

[0 0 2 4] 

^^♦s^v^a^^s rc 6 _ 10 r y — /v^-^t^Sj WiB^ft© rc 
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[0 0 2 5] 

•So 

[0 0 2 6] 
[0 0 2 7] 

H°V?*i?^Ms t'D^^I, tfyv^^. t 0 7 N /^S> -f^^V— h 

y 7y-;^i N t 1 > 7 y—s^Ms << ^ K^/^> ^y-f^ k^-a-s^ ^t?y— 

jvm., */v>-Wi, ^y^yy^M, s^wy^sL **ryy>n, ^r/^rf-y 

>-gt N t°npt°i;^yl, t°nat°!)^yyl, tf-^f-y 

— /us. y^c-y-y—/^, f7y-;vis ^yf7 s /^vfs y^/^^-v 5 ^ 
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[0 0 2 8] 
[0 0 2 9] 

( 1 ) I^MtSI^^Ic^ 3 /fev^ L 1 0 trfc "9 > 

(2) i§r#^t?>^^t 1 2^GD^^t3j^£r^TU 

(3) aW-— S^£:l~2{|I|-g-A,-W-C^ £< 

(5) M^^fi-^-efea^W^tt^^^rS^i-So 

[0 0 3 0] 
[0 0 3 1] 

(1) /NP^'y^ 

(2) 7km&, 
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(3) /i>3E, 

(4) c= fPi, 

(5) v^r/i, 

(6) 7^ KS, 

5 (7) afr/l> $ /l"2i„ 

(8) #/l^l?dr^l^ 

(9) 75/S, 

(1 0) ^-dryS^fcfi 

(11) 5£-T 1 -T 8 -T 8 (5£*K T 1 }^ ^^fettCj.Br^^v^Sr 
10 ; T 2 ^ J^^N C^BmuyS, gllffJjfHS fitnm*. ^JV~7A 

=/^S^ ^/k^^/l/S, ^/l^^/l^, ^-o-co-, it-co-o-, 
NR T1 - S-CO-NR T1 -, i-NR T1 -CO-, S-S0 2 -NR T1 -| 

C 2 _ 6 T/v-<5r^/vS> C 2 _ 6 T/i-=3f~/i^ 03.8^^07;^;^ 
15 C 6 . 10 7!)-;H > 5~10I^td7U^;H s 3-1 Oi^rniSStfc 

tt5£-N ( R T 2 ) ( R T 3 ) -e*$tbS3E*rl:l**t-S ; R T \ R T2 :|o£t5R T3 te, 

H-§C 1 _ 6 7;^S, C 2 _ 6 T/i^~/i^ C 2 _ 6 7V^=3r~/^K N C 3 _ 8 ->^a 
7^^;Hs C 6 . 10 7!) — /VS. 5~l0l^To7!)^;HfcJ:t;3~l0M 

< K&gt£ > 

Cj.j^nm^ C 2 _ 6 T/^=A-£, c 2 _ 8 7;^=;H % C 6 _ 10 T 
25 y— /t>£ N 5~10M^7D7!J-;H, 3~10M^rnISl, C 1 . 6 7^ 
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T»m £ ti 3 m if & tb if % n £ # T? # 5 c 
[0 0 3 2] 



2 - t o y ^^^jfe if y —71/^^-: 



7^;l, 7^;i-7 ? 7 if7^^;P7 5 7 



V 



757S, 7 f t°/W7 5 7S^i ? ©v ? 7;^7^ 7S ; i^^y^v^ 



[0 0 3 3] 



[0 0 3 4] 



j\w 7? 



k<Dm.<Dftt: V^Mk LTtt, 0!l&fc£, UtokStSt. » N 
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[0 0 3 5] 

M%m.& t <Dm.<D&~£ LV^iJi: LTii, 0iJ^fi^- f V # 3 *>A^&<Jf 

#!li:LT». M^v^^/^T^ >\ i?x^y^v7 5y, >\ N, N' - 

[0 0 3 6] 

[0 0 3 7] 

*p^^H#^*5v^T^$n§ r^jfbttib^fijj i btii, m&m, ffi&m, mm 

[0 0 3 8] 

m^mmik&m^mmkte^^xm^Zo — tB&z en ^ (i d t*^$^l 

[0 0 3 9] 

[$^t?7&fel] 5£ (I a) T^$^S^#K7)-(-t*^5S77?fe 
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O. 



R 101s R 102 f«tb^5tR 12a , R 12b (R 12a , R 12b f»fa^a 



[0 0 4 0] 

^tisitfcsi^ (i e) (Dix^^m&^m 



[55 Y^Bfe*^, fiStI^tfcf4S-NR Y1 - (R Y1 f±7K*JR^ytf4 

[0 0 4 1] 

<Xfll A- 1 > 

4&^«^ (L a ) Sr^ri-stry tztMtfv v^mMPf (ia) 



— N 
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y F^/vfifr (lb) k <Dffi&\z £ 9 fc&m (lc) ^#5lg-cfe5„ Rfo 
^/i^/Jn^v-Ks 2 — ^ /K y <=* n^^ifW^ if £rffll^5 £ 

t°y i?>- intent*}) v^at_L^ WiM^k LT-e^i^v^^^^VM-^^|t^b 
io u^^u^-^m^-i-^^ k-kx^% 0 

[0 0 4 2] 
<IS1A- 2 > 

te-£$J (1 c) (D-T^K— /Hf&^/J^^f-^ KjfcU fb£>4& (Id) 5r#3 

^ yfe^©fiss, mm* v ^gt-fe-v-y^, 7k*my- h y yA^ifo^ 

[0 0 4 3] 
< Ig 1 A - 3 > 

(id) zvurmmik d e) ^fttsxgx^So i»£:LTF!i;t 

25 fi*y p ^^^^^^/^^ ( if§^ffiv^T^7W^5 ^^c^^/v^^f^i: bfefts 
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/kxw^^^ofiii, y 7k*m-7- h y * 

[0 0 4 4] 

*^7K^?^^if«l:^v^ s R 2 >> Rioi> Rio2-t^e^»^^fr5 

•CtSo ^rfr^^fiMx.^ fc&W (1 ak (1 c) N (1 d) ^*5V^TR 2 ^ 7 X 
^rC^eT/i-dr/vK^^^m-ra^fe^ flS^^ (lc) t fr h ^fctST/Vy* fc 

Kirttsr^ >- £ 9 <x@ i a - 3 > t mm\^Mm~i-^ UTMmfc&ntL^ 

i5blzT^^b<Dm7ntf)T^ , R 101N R 102 _h^T5 ^IiJ0Sr^A 

v^^nn^^^^if^rfflV^r ir^-e^§ o ^/ Cs Tetrahedro 
n 4 7, 2 6 8 3 (1 9 9 1) t#^$tlTV^S N ^yy' MJ77^fi#; 

svm^ (lc) ^^tw^-t^t ^ >9 <igi a- 3 > tmm 
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3 - ( 3 - f-;VT % J fc°/V) ^/V^vM ^ K ( 1 H 

-1, 2, 3-^/MJ7/-^-l — f/^^vO (hV (^f^r^y)) 

[0 0 4 5] 

[©Bt^&fe 1 ~ B ] S (la) ^^frS-fb^O 5 *>> Y^^^^^-yl/^ 

^fcfi^/^^^-efc^'fb^ (ig) 

O ^| 2 "^ 1 [XMlB-l] V fa^ 1 

R102R2 if 1^102^2 jg 

[0 0 4 6] 
< XfM 1 B - 1 > 

15 fc-a^ (if) (oiY&m (i g ) ^©i^ia-efcSo ^b^j^bxf*, ifigfe 

20 lW&&8x2l 4k&>%) (lc) oH, -fvK— 7H£JL©3<fclz:flHfc3£fc lt/> 

p^ygf^ ^/v^K. ^r/s^ft^i^ 0ffr£4fe (2 c)) <^sij^Si5t^ 
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la 
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R5R6H 
2a 
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R4 H 

HN N R3 

^2 

2b 



R4 




Yr-b,SLi 



[X©2-2] 



JF3: 

HN N R 3 
R 2 

2c 



Rs R 6R 2 01 



[0 0 4 7] 



< TM 2 — 1 > 

t° y 5 vts-aitti t° y s?vfi3Mt: ( 1 a ) £ 3 m> 



$§3£ft: (2 a) Vik&m (2 b) 5r#5Igffe5„ <IglA- 

1 > £: PJ*R©&#T? N (2b) ^#§ri:^-e#5 0 

[0 0 4 8] 
<X@2 — 2 > 

te-a-^ (2 b) ©^yK^3tl:|t!^IAU ^ K— /i> 3 {iLWMW- (2 

c) ^#5Igtl)5 0 ih^m (2b) ^N-^ at3^^->^-f K> N-^a 



etrahedron 50,6549(199 4) ^#^£tLTV^5> 



[0 0 4 9] 
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DBBfefrifc 3 ] ft&m (3 ck (3 dk (3 g) Sfcfcfc (3 h) Srg&fe-rs, ft 



(Id) ©BiJ^Mat^fe 



* 4 N 



R 4 

N 



R 4 < V R » 



3a 3b 3c 3d 



Vr 9 




R* H 

°2N— Clc5-«8 

R' 




R4 V* 3 




**" O2N— (^ll>-R 8 

5 "6R 7 [ig 3 -4] R's [XS3-5] 

3c 3f 



R4 V* 9 

*~ h 2 n— pyy« 8 



R 4 V R 9 



Rsr 6 r 7 cxas-6] 

3g 




R5 «6R 7 
3h 



A 1 

3F36 

HIM N R 3 



3c or3g 



r 4 V** 



*2 



la 



3d or 3h 



[XS3-7] 



r 4 'V-Rq 



I R's R 6 r 7 



N 




8 



[XS3-8] 




HJ^N^R 3 
R2 

Id 



8 



[xaa-9] 



HN^N^Rj 

R 2 3i 

[0 0 5 0] 

<IS3 - 1 ><Ig3 - 2 ><Ig3 — 3 > 
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[XH11-4] 



IPs 



^201 




[xan-2] 
— *~ 0 ii 



IJI 1>! N — R301 

11c 



R 102 H 



*201 X 201 

[Xg11-3] | v 

0 iPT 2 

Rioi^A (}| A. n A Rmi 
Rio2 H nd 



[0121] 
<Xf£ 1 1-1 Xlgl 1 - 2 > 

T 5 7 tf U v 5 ^^ (10c), (10a) frib^tl^frlMfoirZ) f W7ii* 
(lie), (11c) ^©I^Ig-efe5 0 <Igl A- 3 > £|rM3S&z:?t5 - <^ 

[0 12 2] 
<Igl 1 - 3 > 

4(fetcift*i^^fc«:Jft*i!s-7 i sr^r-t-« 2-i> w *?zsmm& die) 

©5<feSra— Kft*fett^n-=E-fbU ft^fe (lid) Sr#5X@t?fe5 0 <X 
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m. i o - 1 > t mWtt.fi o^- t &"x*% % 



10 



15 



20 



[0 12 3] 

< Xfl 1 1 - 4 > 

(lid) ©X 202 ^v/7/liCftU (lie) 5r#SXS-e 

[0 1 2 4] 

< XfS 1 1 - 5 > 

!?l^7?rft5t o y>;ySlifr (lie) ^Mb^ (lOg) £r#5X@T?fc 
DSBt^ifcl 2] 5£ (I a) T^^W»©Hs Y&XJ\''7 4 —S^m^lt 

tex/uft^sum, XjM-c (cn) =-e*$tb5S N Rz&fo^m^-efozit 

&m (12b) ©asat^-^ 



R 5 




ff FY 

^102" 12a 



CN Rfi R 7 

N' "R 3 



[XS12-1] 



^102 A 12b 




[0 12 5] 
< X© 1 2 - 1 > 

-fb^#J (12 a) <D\\&ty!l (12 b) ^©Plft©IgtfeS D < Ig 1 B - 1 > 
[0 12 6] 

DSBS^rifci 3] ^ (i a) x*7jk£ti%4k&m<D5ib, Y&mmm^ mnw^ 

(CN) =-C^$tt5*T?$)^'fb^ (13 1) Oj43g^ 
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^201 



vVCOOH 



X203 N R3 
13a 



[XS13-1] 



JOT 

13b 



[Xg13-2] 



^201 
^CCQNH 2 



X X 

H 2 N^-N^R 3 
13c 




T [XS13-6] 

H 2 N^N^R 3 



3d or 3h 

[XH13-5] 



13d 



H 2 N N "R 3 
13e 



[XS13-8] 



[XS13-9] 



R 4 H 




R4 



Ms 



H 2 N^N^R 3 



9 ^^V° 

Rl01 -N^N^N^R 3 
^102^2 

13h 



ONHf 17 



[XS13-11] 



R 4 V* 



CN R 7 



[XS13-14] 



H 2 N^N"^R 3 



[XS13-12] 



R 4 V** 



1 



Rl02 K 2 



131 




EX813-7] « j 

H 2 N N R 



RS^^RX 
x^CONH 2 R 7 



3 

13f 



[X«13-10] 



R 4 V R 9 




9 f ^ 



^102 R 2 



13i 



[XS13-13] 



R 4 V* 9 



[XS13-15] 




0 



R102 ^2 



13k 



(5£*K X 20a ttlto(fl^ ^JK^fctea ^mm^mMir^ - ^ffh,#f3 

[0 12 7] 
<IIl 3 - 1 > 



m xl N Acad. Nauk Ukr. SSSR, 1986, P. 36 \zM& £ tbT V^54, 
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= 3fyi©i944, 6 p ^ y ^ = f y fc f i^e ol^t:^( i 3 
a)ox 203 ^7 5;l«U^« (i3b) ^#5ig-efc5 0 Mz-tST^ 

[0 12 8] 

< Xf£ 1 3 - 2 > 

(13 b) <d# /t-K^^Wfrn^ (13 c) 

£r#3X$refc5 0 M V fr? a y K. f t^/v^ n !) K^O°C^b*P 

fe^VMi Synthesis [SYNTBF] 1998, 1467-1475 ^H^^TV^, V^f-tV 
[0 12 9] 

<X$i 13-3 XXg 13-4 Xlfl 1 3 - 5 > 

tf IJ v^iisfctet 0 U 5 i^^mMPf (13c) i: >- K— /i^fctt^ ^ k y 
#:^r^^i-6XfeTrfe§ 0 -f^K— (lb), l{i^^7 7i-#>i?-^ 
^■-f-S^^ K— (3 c) N (3g), HSL\ZL#/utf*'f-$.} f &&ft'rZ'{f 
VVlsm&fc (3d), (3h) &JBV\ <XfllA-l>i:llI«(D^tfcJ; 1 9. 
^tl^fli^m (13d), (1 3 e), (13 f) 
[0 13 0] 

< III 13-6 XlSg 1 3 - 1 1 > 

-fb^t) (1 3 d), (1 3 g) ©>f ^K— /HficSr^aff^^ K-fbU fb^fc (1 

3e), (13 j) ^5Igffc5o <X®1 A- 2 >bW\mz.fto ZL 

<5 o 

[0131] 

<X@.l 3-8 XXfMl 3-1 2 XX© 1 3 - 1 5 > 
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(13d). (13hK (13k) 0^/W^-f/l/1^^7;S(-ftUb 

&m (i 3 6 k (i3i) sr#sxm-e*>5- mz-ttx^mtv v. ^^/^ 

[0 13 2] 

<Ifll 3-9 Xlgl 3-10 XXH 1 3 - 1 4 > 

T3:7t o y v^^fcteT^/ IfP (13e), (1 3 f h (13 j) 

^^»5-)VTil*(l 3 hK (1 3 iX (1 3 1) ^<D«Xf£-?fe5 0 

<x@ iA-3>i nm^-fr So 

[O 1 3 3] 
<I|11 3 - 7 Xlgl 3 - 1 3 > 

<4 is K P Vft^f$ ( 1 3 f ), (13 i) ^ >" K— /HK^fffc ( 1 3 e X ( 1 3 k 
[0 13 4] 

im&JTfe 1 4 ] (14a). ft&W (14bK te"^ (14c) <ZVM3 

yWbiziJ:«N (HdK fl^4* (HeK (14 f) <£>f^#j 
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X201 



FX 

HN^N^R 3 
R 2 

14a 



[X5S14-1] 



HN N R 3 
2 14d 



R^ H 




6 R 7 



1^102 ^ 2 



R3 

14b 




[XS14-2] 



^ R5 r. 6Rz 
O ^ta^j— X 2 02 



^102^2 



R3 
14e 




9 W*\ 
Rl01 "N^N^I\fS* 3 



6 R 7 



^-Rg 
-IM 

Rs ^6 R 7 



R102 2 



14c 



[xmi4-3] Ri01 t>tS>i-'VS* 3 

14f 



R 102 R 2 



[0 13 5] 

< X@ 1 4 — 1 > <XfM 1 4 - 2 > <X© 1 4 - 3 > 



@ 1 0 - 1 > £ UTOz: LtflJ^ft (14a) ^b<fb£* (l4d) N fb^-ft ( 1 4 
b) ^b-fbg-ft (14 6), ik&m (14 c) ^b-fb-g-fci (1 4 f ) Sr#5ii^3&s 

Co 1 3 6] 

DJKat^ife 1 5 ] <m-a^ ( 1 4 a ) , ( 1 4 e k it^m ( 1 4 f ) ©6i 



5b), (i5c) (Dixmbmmjrm 
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(5^ ^■m^mmmmtmMM^MM^^j 

Co 1 3 7] 

<Xfel 5-1 Xlgl 5-2 Xlgl 5 - 3 > 



(1 4 d) frbik&m (1 5 a), fc&m (1 4 e) fabit&m (1 5b), 

m (1 4 f ) frbit&m (i5c) ^#5xfST?s>5 0 (1 4 d 

K it&m (14eK fc&m (14 f) t^LO. 5^*fr>£>2. O^ftO^T 

^ftMp\ fesv^ii. o^l^f)3. o^lo^yftl (I), ^7WW!) 



3 0 £Jfc<P^fr&;bnj££itr5fc«>l^ 



7^^A3&if©^9^^A«fttx (IK A (0) fciTSr/Bv^^as-c 
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[0 13 8] 



[0 13 9] 

^^.tD^k ffc^k !S*fta!U Ml^k ^ir/i^ik J/ny^ 

^b^si®?^ ^#j> mmm, mum, m&M, mti&s&M^ 

xm&ftk mmm, mum, m&m, m^mm^t^m^t^ mm^xvwc 
j^ijs mmm, mnm* mm, aawesu t>y°^^mt^-^ Q ^b^^u 
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iSS#-^ ; y — ^ 4 yyus-sy —friz ¥<D&CTfr^—fr ;^!)t!)y, rf 

t>a, ^4mTfr^^vj*i£t*(Dmm&f$. hnz> 0 mmmt 

Ltft m^mim, v**— ^\ ^k^is. ^>-~ h—fr, y/^tr 

y K «g|t;vp^, - SMfe^SCfcifas, ^^iJ^LTfi, 

;V7;l/3-/l/ s U }f=.fr^r.—'rfr^ y ^vkir/Pn — ^ N T 

7 tf T h^tfi'K if^^^ N t Kn^^oWf/vt 

^^^^^a. y^y N jKy^^-i/^^y /k ^y Msffi^ifc^fl*. 

mmitmizzk, &&Ki&Kxfflsmmm> z&iib%.t^ KmK&y 

mm mm- t it^tft, i^su ^^Tfrm, v v # ^s, 

SIJ|RT/1>3— /Hg, J§gK^fI, VPayjfl, If-ffiigftSU y^JJgJCS, — 
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ifhti, -&bK>&mzjfcv, phih»ij, timttffl, *^—hftu ffimmmL 

[0 14 0] 

^(Dj&nitufctemMtsti-r, mmm^^tb^^x ^pg4"et)^nt4 

T?t>J:v\ Mz-ltmm, Wtftk m*m, Drf^jvm, *su-y*7M. hv-^M, 

mA%L &l mtm. mmmm, mmi, j&jmru ^v^u 

[0 1 4 1 3 

©ifi#(a^i*5^\ ii^Ai e^fct9 ioo/ig~io g-efe>9 i~f& 

[0 14 2] 
[0 14 3] 
[0 14 4] 

DNA (deoxyribonucleic acid. -T^^r^V tf^St) 
VEGFR2 (vascular endothelial growth f 
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actor receptor2, ikWP^J&MMtS^^^-fa 2) 
Hepes (N— [2— Hydroxyethyl] p iperaz i n e — N' 
— [2 — ethanesulfonic a c i d] s ~^^<^ (WkWiW.)) 
MgCl 2 (Magnes ium Chlor i d e . )M.lk~^ %s $ A) 
5 MnCl 2 (Manganese Chloride, ^.ik^r I/) 

Na 3 V0 4 (Sodium Orthovanadate (V), ^T)V h/^tv 5 

^ (v) m.~r h u 

ATP (A denosine 5'— Triphosphate, 7t J i/l/ 5 ' 

10 EDTA(Etliylenediaminetetraacetic acid, 

HTRF (Homogenous Time — Resolved Fluore 
s c e n c e , mm^M^) 

FGFR1 (Fibroblast growth factor recep 

15 tori. mm^mftMMm^^mfc 1 ) 

P D G F R j3 (Platelet derived growth facto 
r receptorj3, iM^fe^felf 5fiH^g:^#: ]3 ) 

HGFR (Hepatocyte growth factor recept 

o r , mmftmmm^mm 

20 EGFR (Epidermal growth factor recepto 

r, ±j^mmm^mm 

Tr i s (Tr i s (hydroxyme thy 1) aminome thane, 

h v * mmm ) 

NaCl (Sodium Chlor ide s IfttfD^) 
25 BSA (Bovine Serum Albumin, ^ifaiff T fls"? ^ » 

HRP (Horseradish peroxidase. 7jv — ^ yy 2 -i -y Z^a. 
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EGTA (Ethylene glycol bis (2 — aminoethy 
1 ether) — N, N, N ' , N ' — tetraacetic acid, 
xfU^lJa-^ (2 — T3: / ;l/x-f;V) — N, N, N' , N' — 
5 Eg^) 

SDS (Sodium Dodecyl sulfate, K-7*->7HSfcBfe:?~ b V t> 
A) 

NP-40 (Nonidet P-4 0, / y h P - 4 0 ) 
PCR: polymerase chain reaction, y 7* "7 ' — "if 
10 JSIRSJfr 

RT — PGR: rever se transcr ipt ion — polymer 
ase chain reaction, i^fs^/t^ V 7* 7' — i^JSIilKJS 
RNA:ribonucleic acid, V tffflggt 
c DNA : compl ementary DNA, DNA 
15 c RNA : comp 1 ementary RNA, iBffite RNA 

dNTP : dATP, dCTP, dGTP, d TTP^&^cS W^a^d 
UTPrUridine 5' — triphosphate, ^JJi/y 5' — 

CTP:Cytidine 5' — triphosphate, Z/'f'ifl/ 5 5 
20 — HUi/gg 

dATP: 2' — Deoxyadenosine 5' — triphospha 

te N 2' -ft^^rfV^y 5' -Eyyi 

d CTP : 2' — Deoxycytidine 5' — triphosphat 

25 dGTP : 2' — Deoxyguanosine 5' — triphospha 

te N 2' 5' -E!)yi 
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dUTP : 2' - Deoxyur idine 5 ' — t r iphosphate^ 
2' -f^i/^v'y 5' -Hjyt 

GAPDH:glyceraldehyde 3 — phosphate deh 
ydrogenease 

FBSrFetal bovine serum, $ v-'I&J/SifnJff 
PBS:Phosphate buffered saline, V ^WiBM^. 

MTT : MTT (3— [4, 5-Dimethyl thi a z o 1 - 2 — y 1 ] 

— 2, 5 — diphenyltetrazolium bromide ;Thi 
azolyl blue) 

DM S O :Dimethyl sulfoxide, =f-;V^jV^^r^ K 

PDGF:Platelet derived growth factor, 

EGF:Epidermal growth factor, JL^it^fiHT- 
FGF2:Fibroblast growth factor2, WMWM 

mmmrn^- 2 

VEGFrVascular endothelial growth fac 

tor, jftL^F^ii mrn^- 

HGF:Hepatocyte growth factor, MBMSit^jlH-?- 
TNF — a. : T u m o r Necrosis factor alpha , MtM 

FCS: Fetal Calf Serum 

E GM— 2:Endothelial Cell Growth Medium 

— 2 

[0 14 5] 

mmmmn 1 ; sk^m^m^mm^ £ ^>^\Hjkmm<p sandwich t 
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ube formation (^Ig^fife) fc3H-5KE.WffUB 

fc (HUVEC) J2$ft#£;ft/rv^#$£ (ff^b^^lt 

Jffi P. 1 9 7-2 0 2) CftoTlIU 5%C0 2 -fy^a 

(3 7°c) (CjoV'TEGM- 2i#±-ffi, a j ? M± J; 19 If A) £r 
iBV^T conf luent & 5 ^ b7c a 
[0 14 6] 

Col lagen:5xRPM 11640: ##J5£Jl«n$ (&_h N SPrffli?7 
5^£<9lfA) ©7:2: 1 (Dyk^M^^, 2 4>)x/^W^#^/^ 
0. 4mlfoMUc 0 5°/oCO^y^^-^-^ (37°C) 
«MEbT^Wb$ii:;/fc8U ^^x^iflfiH?-? *)5 2 O n g/m 1 FG 
F2 (GIB CO B R L f± £ «9 If A) HOng/ml EGF (GIB CO 
B R L|± <fc «9 SUA) sl)t<tt25ng /m 1 V E G F OiMI« £ X) ©A) £ 1 
Ong/ml EGF, ^L<(i30ng/ml HGF(R&D|iJ; V If A) i: 
1 0 n g/m 1 EGF&%\\£tcfoj&fflmi&%kJQtetia3ft1&)& ( S FM S = 
±•9 If A) tiSHUVECOttW^O. 4ml (aSSfOTtSHU 
VECOnyhmiot^SftS^ 1 — 1. 2 X 1 0 5 ^@©jjfflJfiSrffi V>fc c ) 
^oJU^L N 5%co 2 ^y^^-^^ (3 7°C) T?— Bfe**b/t 0 IB, _h 

S©i#:lfeM§ Illicit, col lagen: 5xR PM 1 1 6 4 0: 

HF$£ (£*_t, frfflif 9=7-^%t£ "9 If A) ©7:2: 1 <Dfrftm&m& 0 . 4ml 

f olJf L, 5 %CO z 4 >-=3r^-<— ^ — «P (3 7°C) ^4 BtMWSMl b^VWfcS 

5 m 1 Mix. 5 %CO z 4 ^ — fp (3 7°C) "Trig* bfc D $c^#/Sf$S 

^^4 0 Bm##3^©#*JiitSrR§||&*fK PBS tfc 3 . 3mg/ 

ml MT T (isyTttX V If A) V&Mi 0 . 4ml >> ^/M^Px. 5 % C O 2 
4 i^dra^- $ — ip (3 7°C) t?#&2^W**bfco #>)i/Wc o 1 1 a g e 
n^^M^fcffi^ (tube) ^MTTia^fi^^ *©WEIfe£: 



82 



WO 2004/020434 



PCT/JP2003/010964 



TMac ScopeJ (H^j^j* J; <5 If A) £ 0 3&&fc 0 »^JC£r«] LT 

©7#J&&5 0%IB*i-5©fc&SSfc*£ (IC 50 ) ^©ISf^S 1 t 

[0 14 7] 

D*i] 





VEGFJM^Jg 






IC 50 (nM) 


IC 50 (nM) 


39 


5.1 


470 


41 


2.1 


250 


46 


7.0 


470 


47 


5.8 


120 


53 


6.7 


440 


78 


3.0 


450 


###!J1 


35 


> 10000 



[0 14 8] 

VEGFR2®ateSK^/fy*3-Kt5DNAfi N ^at-fe^^^ (Edwa 
r d s M N International Biotechnology La 
b 5 (3), 1 9-2 5, 1 9 8 7) £/Lte^n— =:l^fc«fc5#kft5 0 

fiH4«rJfifi-*3!HU^^K^6,tL«o Mfci*. (insect c e 

1 1) K$3\f^XllB.fy&%.*l"*?'R<026WZ-& "9#btlfcVEGFR 2 (DMMW 
K^-fi^ if©^nt/y^ — ifSttSr^-rr ir^lLfcti^tWho VEGFR 

2 (Genbank ^###L 0 4 9 4 7) <£>$&£\ j»ff 4 =« — Ki~ 
51. 7kb©DNA77^ybtl)^ !J^y7 9 1/5^M^ ^o||lh 
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F^^-q^K Termanfe ( Oncogene. 6 ( 9) s 1677—16 
8 S s 1 9 9 1) ^fBfc^^TV^DNA^^V ^ h £r, human pla 
cental c DNA library (^ n ^-/^ftrj; "9 If A) frb^W. 
LT^^ra n / ^ :t° 1/ a >--<^ (pFastBacH 
5 i s (GIB CO B R L|ii "9 If A) ) fc^n — ^>-^bfc 0 r<D#£^m^#ifg 

^^rSAIffllS {S p o n d o p tea frugiperdaS (Sf 9)) 

^/V^(^PM*5J:t^fM{*> tS^-X^r^ h (B a c-To-B a c B a c u 1 
ovirus Expression System (GIBCO BRL |±) ) 

£>^ N U v'y 3 9 8^&^t5iM 77^7 y f (FGFR1, Genba 
n k^##-^-X 5 2 8 3 3). V i?V 5 5 8 ^ b mb£ir%mmW7 7 ^ MP 
DGFR^ S Genbank ^#§-^-M 2 1 6 1 6) Ifc(i^^y9 7 4 §fl 
^W&V.'? =7 1/ V (HGFR N GenbankMftJ 0 2 9 5 8) 
15 mM(Djjm^? n— ^Jfio £Um%L£fon& 0 EGFRtt^Vlf (I n R n 

ftE-2 6 4 5) 0;<9lfALfc o 
[0 14 9] 

VEGFR2©5"P^y^t-^S©f'fetv Sf 9iS^VEGFR2|l 

20 £r N 7^bfcy ^mmm4k£imik]&7}<L (pbs) u ^-c^bfcLy 

sis Buffer (50 mM Tris— HC1 (pH8. 5). 5 mM 2 

— — /K 10 0 mM KC 1 N lmM7i-;^f/W;^- 
;l/7;^7^ K), 1% (v/v) NP-40) Sri. 5 x 1 0 a m<D%m&^ 
!5t20ml mm UTSIi Lfc i§^K£r 4 °Ctt 1 2 0 0 0 r p m"C 3 0^ 

25 fffljl'L^f U _L?#£r#fc 0 rtf>_h?t£rBu f f e r A (2 0 mM Tris 

— HC1 (pH8. 5) s 5 mM 2 — * Jf^tt 7° 7 — /K 5 0 0 mM KC 
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1 N 2 OmM-f 5: & "/—?V^ 10% (v/v) ^ U i? n — /I/) "C^tHb L-fcN i 
-NTA7^p^*7^ (3m U ^rT^f^^tX K> MA) fcWsM Ufc 0 ;n<D#^ 
A^rBuffer AT3 Oml, ^t?B u f f e r B (2 0 mM T r i 
s— HC1 (pH8. 5), 5 mM 2 - * Asft -f f J — /K 1M KC U 
5 1 0 % ( v / v ) ? V -fe n — /V) l?6ml N ^1- Buffer A 6mlX' 

Lfc D ^G#ff „ Buffer C (20 mM Tris-HCl ( p H 8 . 
5h 5 mM 2-^;l/*/bx^/-;K 1 0 0 mM KC 1, 1 0 0 mM-f 5 
/K 10% (v/v) ^Uirn— /k) 6m 1 £it:;fc a fcfci?R&- 

5@#ffl^ (Spectrum Laboratories %h=fc ^ ISA) ^A^K 
10 -y~?T' — (20 mM Tr i s — H C 1 ( p H 7 . 5), 10% (v/v) ^ 
U-fen— 7K lmM^ft^Wf-/K 0. ImM Na 3 V0 4N 0. 1 mM 
EGTA) -eSS#fL-fc 0 Stff^s SDSf^it^U ^v^7!)!J7yf 
^/k— ^fefe^^SV^T^^SJKl 1 0 0 k D a ^f£f±i£3x5 J7 M6I 
( Hi s6 — V E G F R 2 N N*tt^^v?y 6fi^i^§*fcVEGFR 2 

15 ©JHBlfiSf K^-f ^) ^ bsa (^jfcilT^^y, ^^tfcJ;5l»A) £r^!*P 

LTMe^Jr^TofcfL ftffit5*T'- 8 0°C^f&#L/c o FGFR 1 
<£>7»fl; hV>f^ PDGFR )3 <Z)|BJ3SK Kt* 4 yffcliHG F R(D|fflJiSK Kp* 

a^tT^-i^ M6I (Hi s6-FGFRl,Hi s6- PDGFRJ3I 
20 fcf^H i s6-HGFR) £r#fc 0 

[0 15 0] 

fnv'y^ — ^SJ5Sf4£AT©®Uffofe 0 iiifVEGFR2©^ 9 6 
^ac/V^LjS^^— f (NUNCli Ifpf f 1 6 3 3 2 0) ©#!>^/W^ 3^ 
^RJSS (2 0 0mM Hepes (pH7. 4), 8 0 mM MgCl 2N 1 
25 6 mM MnCl 2 , 2 mM Na 3 V0 4 ) lO/il, ¥ ZsW&ti U (G 1 

u4:Tyrl) (biotin-poly (GT) N ^-7^x^^7^V^ 
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TV y^fcfcj: VBA) 2 5 0 ng <M^7^ 1 5 Lfc & 6 n 1 ) % H i 

s 6— VEGFR2 15ng (0. 4 % B S Alg^T 2 4 0 Ufc h <D& 

10 n \ ) *5 £0«v^ ^/I^t/Tj^v- KM?^*fc»feI (0 . 1 % B S 
A^$tt? 1 0 0f : M : #|Rbfc%(D^4 /z 1) illBLT3 0/! lfc bfc D &V^\ 4 
AiM ATP (^^7K^%|R) liJRtT3 0°Cl?10»y^a^ 

— v- 3 i/fJL 5 0 0 mM EDTA (pH8. 0) ^10/i 1 WM Lfc 0 
[0 15 1] 

^-p^/^JJ y^fbb iotin-poly (GT) fi N Homogenous 
Time— Resolved Fluorescence (HTRFjfe) £:J1 
V^TiB'JS bfc (Analytical Biochemi stry N 269. 9 

4- 1 0 4. 1 9 9 9) 0 1r?j;fr-h, ±m^ri ^RJ^Wm^ 9 6 r>^m£,^— 

y^f^—Y (n^^— 1±, S„ n „#t3 6 9 4) \Zk3$r L- N n t°t>A^ y — 

f^r^^/^L^^^^^^n-^^in:^ (E u (K) -PY2 0 N %/—T^=^^^ 
4 Ttf/^Tj y?%k£ A) 7. 5ng ( 2 0 mM He pes (pH7. 
0) N 0. 5M KF, 0. 1 %B S A^^T?2 5 0f§#|Rbfc^(DSr2 5 m 1 ) 
*5j:tKXL 6 6 5Sr7^Lfc^ fW^hTt^y (XL 6 6 5-SA, v"— -T 
-f ^^VT^V^^-f ^^tti >9liA) 2 5 0 n g (2 0 mM H e p e s (p 
H7. 0). 0. 5M KF. 0. l%BSAiS"C6 2. 5 bfc % ©£r 2 

5fi 1 ) £«JU Mia^3 0^fff3$CfffJL ^V^^^U— HTRFW^n7" 
i>— hT^-f If- (^5/^7— K%t®*) T:\ mMWi-9:3 3 7 nmfiltB#(D6 6 5 
nm*3 it)«6 2 0 nm(D^3t?SiS^rI'J^Lfc 0 Biotin-poly (GT) 

<z)^-t3i/^y ^mtm^ i/—T4^x-?4T?yxT^ y t #kd h t r f mm 

MWvfe'T^-^ H^lBic^TV^ d e 1 t a F%fiST*$^§ 0 WWMWft^ffe. 
TTTCH i s 6 -VEGFR 2^J|3^ ±§ delta F%jif&r 1 0 0 % N 
K*5j;t^H i s 6 -VEGFR 2#^TT®d e 1 t a F % it^T 0 % i: LT N 
»tlf #S TT© d e 1 t a F%j$;(D$t,m (%) ^T^i5fc 0 ;H<7)1W (%) \Z. 
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£«?VEGFR2 i??£'|4£r 5 0 %Wg~tZ> (Dte.j&m^kWi^W'VMM ( I 

C 5 0) £r|ffctib7t 0 
[0 15 2] 

FGFR 1 N EGFR^fc^HGFR^^— if^t4^^j--t-S|3i.#fg©aiJ^(i N 
5 -^tt^ttH is6-FGFRl£rl5n g> EGFR^23n gJxfcteH i s 6 

-HGFRSr 3 0 n g^T, bfc^n v^df-? — tMfciMTRFS 

£fflV^c D PDGFR^ 3^ 1f ?§tte^3 IWf^Mfi, Hi s 6 — P D 

GFR^50ng^t, _B£ bfc^- a — if KJ£<Hto fcfJK i^T© 

^T'fn^yyyiftb iotin-poly(GT) £f£tt| bfc 0 

10 if JxJfc^^T 96— well streptavidin — coated 

plate (PI ERCEfc l B D n ft 1 5129) t^Dt, tfiT 3 0 
^y^r^^-^ 3 yLfc 0 (2 0mM Tris-HCl (pH7. 6 k 

1 3 7mM NaCl, 0. 0 5%Tween— 20, 0. 1%BSA) 150 
IX 1 t? 3 b. Ant i— phosphotyros ine (PY20) — 

15 HR P conjugate (T ransduction Laborator 

1 e s|i, P— 11625) 70/z 1(20 mM T r i s — H C 1 ( p 
H7. 6 k 1 3 7mM NaCl, 0. 05%Tween— 20 N 1 % B S ATT 

2 0 0 0{S«$0 IriJD It, mU.-Ql^W\^ l^^^.^<—^^ly\^tL 0 

a y f s ftif 1 1 5 0 m 1 ^ 3 Sftjf LT, TMB Membrane 
20 Peroxidase Substrate (7*j-=* v"£b M^sS^ 5 0 — 50 

77-03) ^100^1 3» bT£Oft£ri!£6 bfc D 1 0 ^«^, 1 M 

y ^SftSrl 0 0/2 l^Pb^j^^Jhi6T N ^^^n^l/— Ml— (B I O K 
INETICS READER EL304 N BIO-TEK INSTRUM 
ENTSttI) &3I <£ <9 4 5 0 n nKDMS^iPJ^ bfc D ^#>W&»Ii*~f fcH 
25 i s 6 - P D G F R JS Lfci^©Pl^g^ 1 0 0 % N «i^5C*5J:U«H i 

s 6-PDGFR0 £:8£Sn bT W£V^i^cD®^£r 0 % £ bT s 
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T~v(Dmyt&m%:M$>fro zL<DW.%mm^£. x> pdgfr^ ^-r— £$&tt&5 

0%Ra#-r5Otc^S^«E»i»K<0*S (IC B0 ) Sr#{±5bfc D ^©jj&^S:^ 2 
[0 1 5 3] 
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[*2] 





VEGFR2^rJ~ — If 
IC 50 (nM) 


FGFR1 Jpj- — If 
IC 50 (nM) 


7 


8.0 


26 


11 


3.0 


47 


18 


3.0 


70 


28 


4.5 


4.1 


32 


9.3 


16 


33 


7.1 


12 


34 


8.4 


22 


36 


3.4 


16 


37 


4.8 


1.2 


39 


4.5 


6.3 


40 


5.7 


6.9 


41 


6.1 


3.2 


43 


6.4 


18 


44 


7.7 


14 


46 


32 


12 


47 


40 


21 


50 


5.0 


13 


53 


3.8 


2.1 


68 


37 


52 


79 


9.8 


25 


81 


12 


38 


82 


15 


24 


88 


14 


24 


104 


3.9 


19 


116 


14 


87 


119 


21 


120 


139 


6.3 


190 


206 


4.1 


3.5 


207 


4.6 


12 


208 


7-7 


6.8 


209 


17 


29 


210 


8.1 


40 


211 


45 


36 


212 


8.6 


19 


213 


10 


330 


##0«1 


45 


600 



[0 1 5 4] 



vivo fiLwmtkmmmk 
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(1) VEGF (Vascular Endothel ial Growth 
Factor) & — O^Hi 

h placenta c DNA 1 i b r a r y (M&ffi) ^TT^r/V— 
5 b t U VEGFOia^Jft 1 (5' C C G G A T C C A T G A A C T T T C T 

GCTG3' ) &.t*gl#J#-§- 2 (5' GTGAATTCTGTATCGATCG 
TT3' ) £rp r i me r ^ LT P C R £r?To fc c PCRRjSH7ft5' 5fc$g 
!J ^Bfe-fb Ll. 2 % T^f T3 — * ^Vm^i^cllj^T^) 6 0 0 b p DNA b 
a n d ^^Hi E7t 0 Self 1 igat iont'iotpolymer ize 
10 Lfcf N cDNA^EcoRI, BamHI X^Wr p U C 1 9 ^ * — CO E 

coRK B a mH I $|H£^if A L7c 0 -£<E>^ j^MiM JM83^transf 

0 r m L N fr^WS^bfc cloneiOplasmid ^rHHlX L/t 0 Plasm 

1 d <£ ^ V E G F c DNA fragment i n d I I I s E c o R I "C 
-gD 19 mbfcf^. p I RE S 2 - r s GFP^^^-^fAU M3§gUi<7>P I 

15 RES2-r sGFP/VEGF^Ifc. 

[0 1 5 5] 

(2) VEGFiii^5!f*tf)fNiSJ 

t h Mo^fflflS^K P - 1 ( 3 X 1 0 6 #fflfl&) ^1 0 % F C S ■^•^T R P M I 1 
6 4 0 ttfMX*-— Bj&i#ii L/cf£, pIRES2-rsGF P / V EGF©3 n g £r 
20 Effctene Transfection Reagent Kit (Q I 

AG EN) ^rfflV^TKP- l*te—^Abfc 0 Geneticin600/2g/ 
m 1 1 0 % F C S-^fR PM 1 1 6 4 0 J&fl&TttSPJI UlS£iJ»f£?»£Sl 

$R.L<;/t 0 JE^ N cell sorter (Becton Dickinson) 
Kit). GF Pift^gm«II^Kb, VEGFIMKP-1» (KP-1 
25 /VEGF) k Lfc D 

[0 15 6] 
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(3) f&$kW±ffirp<DVEGFjk<Dffife 

KP-l/VEGFlf5 X 1 0 5 m$& /m 1 tePSEU #0. 5ml^24^ 
plate ©!)x;^tftAlT3 7 °CT, 2 4 B#IWi#ji Lfc, **Jh»SrHIJR 

tvEGFa^yf m - ftm^wzzm) »^vegf^iu b« 

[0 1 5 7] 

(4) ^ V ^f&TQ.mMfe^m^tz. in v i v o ikWff^fl^^tt^fP'fffi 
rt^O. 17ml©n7^/r>^r>lilStfc 3X10 6 i©t MiflgKP- 

l/VEGF»ftAn^f)ftAU itALfc ^}z: N iiTC6Si©C5 

7 B L/eNflt^^^O^gp^T^ 10 ml ©^^ftAtt$Mi^#lL s 
^^^3fe(D^^^-^#ffiLfc o #^t^^.TbT^fe^j6B#^mfc0. 5% m 
ethyl c e 1 1 u r o s e t»Lfc»#lf lriSnS# (0. 1ml/ 
1 0 g U Kil0lH]4H HSMe^ bfc D 

[0 15 8] 

f-^l^^—^WikA 0f£fc N 51 C r (Ame rsham Pharmacia) 
s 7*<A'L,*L'*?t7*fa]k&. (2. 5 X 1 0 6 c pm/m 1 ) Sr^^^*— <S>Jgfcf|fcL, 
fc-^!>^m^»>feO. 2 m Lfc„ — j£H#ffi^-Y>v^ ^L/cgl^O 

— #?>>-^ — ^-C^clt^ttSrM^:bfc 0 iS:l*^436>fejiL«*Srtm[b, in v 

o ^fefi 3 ^ h n —71/ («Jg#^) « l ^ l 0 PE S 1 S¥ 5 

f'J^ (%) Sr*3^-T 0 
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[0 15 9] 
[*3] 







(mg/kg/day) 




30 


100 


46 


59.9% 


43.7% 


47 


87.4% 


39.5% 


53 


43.3% 


44.4% 



[0 16 0] 

5 : &T#ffi^7^£^7cKP- 1 / V E G F j&Bll&fcftN-S MiB 

1X10 7 /m 1 OlIt'PB S^fg® LfcVEGF^mB?IiiMl^ (KP 
- 1/VEGF) &6MWp<DM Ba 1 b/c (nu/nu) $ ^(DfcmMjfrT 
f|5^0. 1 m 1 ^^i^»bfc 0 Jtt^ftq^^ i o 0mm 3 H^ofcNF^b 

„ »%If±0. lml/l0gM©g#»*5J:5^ 0. 5% me 
thyl. cellurose i3L?®$§Lfc 0 VSM^^ Xf4 % g^tlII1(!:2 

1/2 X (ftgXggXgt) -ef+#b7c 0 Iilinyfn-;V (fg 

15 gyg-W) fit 1 & 1 0 HE, »4M££#l¥te Ii5 R5t?fTo fc 0 a v b a — ;V(D 

[0161] 
»4] 









(mg/kg/ day) 






6 


20 


60 


200 


46 


77.7% 


59.3% 


60.0% 


36.2% 


47 


80.5% 


64.6% 


45.3% 


33.6% 


53 


73.1% 


60.4% 


48.4% 


37.9% 



20 [0 16 2] 
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MWM&Hkffl5 : Ma t r i g e 1 ^rfflWc^ f & 
m^&&tlX^Z>JjW; (Lab. Invest., 67 (4), 519-52 

8, 1992) ^mcxmrn^n^f^o bp*?. PBsi^ifcio/ig/mi 

5 Recombinant FGF— 2 (Invi trogenit) ISA) £f M a 

trigel Matrix(BD Biosciences^ ISA) fcS&bll 
LT 1 u. g /m 1 ^Wffil b N r. C>M atrigel MatrixirRecom 
binant F G F — 2 (D^g^ife) 3 0 0 ji 1 Sr 6 Mf£<^ B a 1 b / c n u 

10 [0 16 3] 

^(D^ 0. 5% methyl celluroseft £\ZWR Vtl^W^V. 

[0 1 6 4] 

7 0 #U #W bfcM atrigel »9 £t} b. 3 0 0/2 1 OtK^T^&D b^T? 

15 %}y)Mk>1£ 0 — Bfe^flfBf -e^Cg U Ma t r i g e 1 "t»©h emo g 1 o b i n 

£r+#fctfiffl bfc^U Sfctofc ioT#bttfc_b» 100/iUDrabkin' 
s solution ( S i g m a <fc "9 ©A) 10 0^1 ^rBfBfs il&tt 1 
B#^Ji&^*fc 0 S!I3©R*5 5 0 nm. f«6 6 0 nm-COg^t 

©K^S^rSS^Uh emoglobin^r ^^y^- LTtfefctli^ 
20 £>> Ma t r i g e 1 ^(Dh. emog 1 ob i njfc ( g /m. 1 ) £f^t±J bfc Q 

[0 16 5] 

»nyfn^v tell¥8|2E N ^*8^r± 1 m 6 EE 

[^ffiM] 

25 [0 16 6] 

93 



WO 2004/020434 



PCT/JP2003/010964 



[0 16 7] 

jilU Nl-xf/^-5- (2- ((;* h^WT^y) T^y 

(2-75 / - 4 - fc° J) 5 t^-lH-l-^yK 
— 7^7^=3rf-^ K (691rag, 2. 32ramol) t # n xififfife? 2 7 — 

2 ^IhI^^^^^J: vj N ^cc^/k N- (4- (1- (xf/l/J^y) #/t-^ 

(546mg, 1.31mmol, 56.3%) ^Jk^feift* i: LT#fc 0 #/W^ 7* — M&*tM#) 
(273mg, 0. 65raraol) ^rF7t Kd77^ (7.0ml) KMM&^t, ^RMWTl^ 
f y ;i/7 > y (0.91ml, 6. 53mmol) N ^ h^r^T^ ^ tKn^o? K 
(273mg, 3.27mmol) SrflP&fco — 8£f*#fL SJ»£rI»^^i: tR^IS U 

v'Dt) ^7v# 7A^nvf^77^ ; Rlfe^.^^ : — 3^^= 1:1) 

l£ J; t> U gl^^^vk ^i^^ (1 : 10) a>b*£»§^tffttl£-ErT5Eu 

r £ £ >9 „ SfSB-ffc^ft (52. 5mg, 0. 14mmol, 21. 7%) «r 6 £ 

LT#7c 0 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.17 (3H, t, J=7. 2Hz) , 3.20-3.40 (2H, m), 
3.68 (3H, s), 6.45 (1H, d, J=5. 6Hz), 6.67 (1H, d, J=3. 6Hz), 7.09 (1H, dd, 
J=2. 4, 8. 8Hz), 7.43 (1H, d, J=2. 4Hz), 7.54 (1H, d, J=5. 6Hz), 7.89 (1H, d, 
J=3. 6Hz), 8.21 (1H, m), 8.26 (1H, d, J=8. 8Hz), 8.34 (1H, d, J=5. 6Hz), 9.31 
(1H, d, J=10.0Hz). 
[0 16 8] 

M&M 1-1 4-^pp-6 - (1H-5 —2 — \?V k 
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IiSBIT> 7kmfc-)- h V VJ* (1. 0g, 25mmol) Irv 5 ^ ^v^/I/7ftdr K (40ml) 

^?^#T^5— t Ko^rW^K^ (3. 33g, 25mmol) ^ 
^Dx.fc D 2 0^f, 2 -T 5 7-4, e-^PPt'Dv^ (3. 28g, 20mmol) 

&ijnx-, ioo°cmu 3B#p B ^#bfc 0 M^-e^bfc^ N Rmm&m 
^bSi^iftii^T^i, iis^M-r^ r t , mmik&m a. i5 g , 

4. 41mmol, 22. 0%) £ Sfe^slr £ UT#fc 0 

'H-NMR Spectrum (CDC1 3 ) 6 (ppm) : 5.09 (2H, brs), 6.07 (1H, s) , 6.57 (1H, m) , 
6.95 (1H, dd, J=2. 4, 8. 8Hz), 7.29 (1H, m) , 7.37 (1H, m), 7.41 (1H, d, J=8. 8Hz), 
8.28 (1H, brs). 
[0 16 9] 

Mjtffil 1-2 4- (lH-5-^f^KU Tt^jrj^) — 2 — tf U g ^ is 
4-^pp-6-(l H- 5 — - f KP/^v') - 2 - t°y 5 ^ (1. 15g, 

4. 41mmol) ^fb7t Kn77^ (50ml) -MJxf;l/T^ (3.07ml) 

10%^7^^ (50% wet 500mg) SrjD^L N ^tJ±7KlS# 

*9S'-n' (50ml) Srvtm&TBM^Lfc^ ttjKSr^SUU 

^»^J£it$i UTflfa^#I (826mg, 3.65mmol, 82.8%) ^K^*tLT 

'H-NMR Spectrum (CDC1 8 ) 8 (ppm): 4.96 (2H, brs), 6.06 (1H, d, J=5. 6Hz), 6.56 
(1H, m), 6.97 (1H, dd, J=2. 4, 8. 8Hz), 7.26-7.28 (1H, m), 7.38-7.42 (2H, m), 
8.08 (1H, d, J=8. 8Hz), 8.29 (1H, brs). 
[0 17 0] 
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aaatflii 1-3 n 1 5 - ( 2 -t ^ y - 4 - 1° y ^ -jjkl ^ j rv , ~ 1 

H - 1 — j-y K— ytofryi^aff^-fr^ K 

^S§#ffi^CT\ tK^L^" h P !>A (157mg, 3.93mmol) SrN," N — ^vPafr/l^ 

t^f (lomi) i^mm^^t, m%MWT\z4- (1H-5-- r ^ku/^v) 

5 - 2 - fcf y 5 ^ ^ (826mg, 3. 65mraol) £r#* fcJU&fco 1 0 ^^tRtK^^p 

*PU V zr.=-jV N— ;c^vk#/W-M— h (633rag, 3. 83mmol) ^^0^1, ^iS^T? 

#fiU 4B#f H W#b/c 0 KJS$££Bm3L^£*-C#EU WJSJB £ryK, ffifP 

A^pt^77^- C^fcBtft ; TgffiL*-=f-jV : ^df-f-^= 3 : 1-4 : 1) fcj: 
10 DilU 1113^^^ (691mg, 2. 32mmol, 63.7%) & t LT#fc 0 

^-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.32 (3H, t, J=7. 2Hz) , 3.54 (2H, m), 4.94 
(2H, brs), 5.50 (1H, brs), 6.11 (1H, dd, J=2. 4, 5. 6Hz), 6.62 (1H, d, J=3. 6Hz), 
7.09 (1H, dd, J=2. 4, 8. 8Hz) , 7.34 (1H, d, J=2. 4Hz), 7.46 (1H, d, J=3. 6Hz), 
8.11 (1H, d, J=5. 6Hz), 8.15 (1H, d, J=8. 8Hz). 
15 [0171] 

MMm 2 5- (6- (3- (3 - 2EfZkZ 5: / ~7°p bwr z ) frW_K) 
^11^^-4-^;^^^) -1H — { 1/ V—;v— l —3) sv^yWi *J-?VT 

^^^/l^ (6— ( 1 — ^ ^VVO&yW^^/V— 1 H — 4 y K— /V— 5 — -f 

20 is) fc? y 5: ^ — 4 f /U) #yW^y— b (161 mg, 0. 400 mmol) ^N, N — v> 

^f;l/*;^7 5 K (1.0 ml) $ ^U^WT^ 3 - (v^xf^/ ^; y)^ 

ypt>r?y (130 mg, loo mmol) ^n^fc 0 — mwwik, RfcW&mm^ 
/^^TkT^SBU ^eSryK> f&fnj£i£zkTi^U iiykW-y- b y ^ ^"Cftift 

bfc c mmmik u n h y # ^yn^b^:/^- (^m^ ; mm^ 

25 *9J~- yl^=50 : 1) \C £ U g^^^/i/-^ k^i&Srtffffl 

£-^:TMt. iififfeSf^S -itJ;^ t!IB^#^ (123 mg, 0. 280 mmol, 70 %) 
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^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.93 (6H, t, J = 7. 0 Hz), 1.52 (2H, m), 
2.32-2.46 (6H, m), 2.84 (3H, d, J = 3. 6 Hz), 3.12 (2H, ra) , 6.69 (1H, d, J 
= 3. 6 Hz), 6.98 (1H, s), 7.06 (1H, dd, J = 2. 2, 8.8 Hz), 7.37-7.46 (2H, m), 
5 7.88 (1H, d, J = 3. 6Hz), 8.18 (1H, ra), 8.27 (1H, d, J = 8.8 Hz), 8.37 (1H, 

s), 9.49 (1H, brs). 
[O 1 7 2] 

10 * f-A^T 5 ^^.WM. (16.9 g, 250 mmoDSrN, N-^f;^A75 K (250 

ml) fc$#?U Z.fafrm.m.'VWZ?^ (44 ml, 275 mmol) §rJHx. N ft#Lfc 0 ^ 
*l/&3kifrU ^nnfi7xr:;V (35 ml, 275 mmol) IrlTU *:<D&MM.~?2. 

i tti^^ g^i^fi, M&wihb isxmmt&m (22.3 g , 147 mmoi, 

59. 1 %) £r#fc 0 

L H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 2. 64 (3H, d, J=3. 6 Hz) , 7. 07 (2H, d, J=8. 0 
Hz), 7. 17 (1H, t, J=8. 4 Hz), 7. 35 (2H, dd, J=8. 0 Hz, 8. 4 Hz), 7. 58 (1H, d, J=3. 6 
20 Hz) . 

[0 1 7 3] 

SSf#ffl^T^ TK^Ii^ MJ t? ^ (400 mg, 10. 0 mmol) Sri?;* ^^;k^^rv / K 
25 (20ml) £ ^ ^fiSH^T^ 5 -t Kn^rW ^ K— /Kl. 33g, lO.Ommol) 

^r#^^n^ifc 0 2 O^i^ 6-^onh°!) 3; 4 — W ;WT ^ 04 g, 8.00 
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mraoi) ioo»m immmw\,fc 0 m^-emsL-t^ 

^^/k:^drf-i/=3:l) \C J; !? ffifSIU *1B^* (1. 07 g, 4. 73 mmol, 59%) 

2 H-NMR Spectrum (DMS0-d 6 ) 5 (ppra) : 5.54 (1H, s), 6.43 (1H, m), 6.71 (2H, brs), 
6.85 (1H, dd, J = 2. 4, 8.8 Hz), 7.29 (1H, d, J = 2. 4 Hz), 7.40-7.45 (2H, m), 
8.06 (1H, s), 11.20 (1H, brs). 
CO 1 7 4] 

SBtffil2-3 5- (6 J tfP § v^-4— f /loj-^vO -1H f y K 

^*#BI^;T. 7K^b^ h y & A (199 mg, 4.97 mmol) ^N, N - ^Vl^/fr/t^ 
J*T % K (10 ml) teJgiSS $ ^i&ft#T^®i^J 2-2 $ ftfc 6 - ( 1 

H fi^K- A— 5— tfU 3: ^y-4-^;kT^ >- (1. 07 g, 4.73 

mmol) £r#^r fc:Jn;tfc„ 3 0 #SHz:2Mc?£?&^l U 05t#!l 2-1 -e^^^^xfc^ 

ct^/l^ N — h (751 mg, 4.97 mmol) ^Px. N T#?aU 

vF07^ (^ffi$t ; gfcgfcx^vvO J; 9 f#$it L N «IB-fb^«b (847 mg, 2. 99 
mmol, 63%) £r t LT#fc. 

l H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 2.85 (3H, d, J = 4. 0 Hz), 5.62 (1H, s), 
6.68 (1H, d, J = 3. 6 Hz), 6.77 (2H, brs), 7.04 (1H, dd, J = 2. 4, 9.2 Hz), 
7.36 (1H, d, J = 2.4 Hz), 7.87 (1H, d, J = 3.6 Hz), 8.07 (1H, s) , 8.15 (1H, 
q, J = 4. 0 Hz), 8.27 (1H, d, J = 9. 2 Hz). 
[0 17 5] 

$^tfffj2-4 ~7 a^=-J\s (6- (l-^f/^/W^/P-lH-^F^ 
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^3tM2-3T?^$tLfc5- (6 -7 5 / t?y 5 v ? ^-4--T^^-drv') -1 

H ( "~y F'—A'— 1 —^i^y^l^W. ^f-^T^V (847 rag, 2. 99 mmol) %mMW 

gl^CTs N, N-^^MM7 5 K (10 ml) fc$£fl?$i2\ 7K7K^*PT^t° 
5 (0.290 ml, 11. 5 mmol), ^no^7i=^ (0.394 ml, 3. 15 mmol) £r 

HI^MTb, 3 0 7>S#f s b !) 5 y (0.417 ml, 2. 99 mmol) &MtL, 

£:fcl«fctK aUB-fb-^* (504 rag, 1.25 mmol, 42%) £ £#J£iH £ Lt#fc„ 
^-NMR Spectrum (CDC1 3 ) 5 (ppm) : 3.05 (3H, d, J = 4. 8 Hz), 5.53 (1H, q, J = 
4. 8 Hz), 6.58 (1H, d, J = 4.0 Hz), 7.08 (1H, dd, J = 2. 4, 8. 8 Hz), 7.13-7.19 
(2H, m), 7.23-7.29 (1H, m), 7.34 (1H, d, J = 2. 4 Hz), 7.36-7.44 (3H, m), 7.52 
15 (1H, s), 8.14 (1H, d, J = 8.8 Hz), 8.59 (1H, s), 9.99 (1H, brs). 

[0 1 7 6] 

gj|[3 5- (6- (((4-t KP^->tf^<p v ? >- 1 — (M 

20 ^^n/i^ (6— ( 1 - ^ f ^^;w^^f/v- l H-'f y K-^- 5 

iy) t°!J ^ v?^- 4 — >f/l>) *;W^- h (161 mg, 0.400 mmol) t4-k Kn 
v ? >'^i>fe^»J2 k mMte^fefc £ V mmfc&yo (lOOmg, 0.231 mmol, 
58%) Itftfc. 

X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 1.24-1.34 (2H, m) , 1.64-1.73 (2H, m), 2.85 
25 (3H, d, J = 4. 0 Hz), 3.02-3.12 (2H, m) , 3.64 (1H, m), 3.72-3.80 (2H, m), 4.69 

(1H, d, J = 4. 0 Hz), 6.68 (1H, d, J = 3. 6 Hz), 7.06 (1H, dd, J = 2. 4, 8. 8Hz), 
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7.20 (1H, s), 7.40 (1H, d, J = 2. 4 Hz) , 7.88 (1H, d, J = 3. 6 Hz) , 8.17 (1H, 
q, J = 4. 0 Hz), 8.27 (1H, d, J = 8. 8 Hz), 8.40 (1H, s), 9.72 (1H, brs). 
[0 17 7] 

5- (6- ((4- (fc°py^y-l-^f^) tf^P v ? ^- 1 
5 X/viR—A'TK J) t°y % "Pis—A -lH-Q-K^-l-^ 

-7 (6— ( 1 - ^ f ^*;w^-f;l/- l H-^ y K-zi'- 5 - ^f;vt^ 

*y) try 5 -Jl/— 4 — 4 fV) %A"**~-h (161 mg, 0. 400 ramol) t 4 — (1 — 

t°n y s^/vo t°-<y v^^nis^i 2 tmmt^m^^^wMi^m (141 mg, 

10 0.304 mmol, 76%) Sfe^tUt £ bT#fc 0 

1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.23-1.36 (2H, m), 1.63-1.70 (4H, m), 
1.74-1.84 (2H, m), 2.08-2.18 (1H, m), 2.42-2.50 (4H, m), 2.82-2.95 (5H, m), 
3.90-3.98 (2H, m), 6.68 (1H, d, J = 3.6 Hz), 7.06 (1H, dd, J = 2. 4, 8. 8Hz), 
7.20 (1H, s), 7.40 (1H, d, J = 2.4 Hz), 7.88 (1H, d, J = 3. 6 Hz) , 8.17 (1H, 

15 q, J = 4. 0 Hz), 8.27 (1H, d, J = 8. 8 Hz), 8.40 (1H, s), 9.71 (1H, brs). 

[0 17 8] 

^MM 5 5 — (2 — ( 3 — (( 1 R) — 1 — 73/W^^T/^— 2-7a^/l/xf;l/) 

tf W K) t°y ^y-4-^;i/t^)- l H-^fyK-^- l zi^Jk^kM £ 

20 ~7 =r,=^7U N- (4- (1- ) *;I/#=/P-lH-5-^yK!) 

n^rv-) — 2 — t° U ;V) — N— ^ri/^y^/t/) #/W^t<— b (104 mg, 

0.200 mmol) jo Jzt) 5 h y ^^VKT ^ ^ (1 ml) £rN, N-^ 5 P 

(3ml) (2R) - 2-T 5; 7 - 3 -7zc=/U^°n t°^-^-^ K 

% (201 mg, 1.00 mmol) StJUx., 18 NPfWlit£ bfc«, SMgSrH^^A' t 6£fP 
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fflift; ffiM=^?-^: A=50 : 1) ^J^iltMU ffim^ju-^^-y-i/cD 

u&mmfrhMiMi £ *x suasaiH-s r £ ^ .t & , wia^* (77. 2 

mg, 0. 152 ramol, 76%) £r &fe|£tH £ LT#7c 0 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 2. 81 (1H, dd, J = 8. 0, 13. 2 Hz), 2. 84 (3H, 
d, J = 4.4 Hz), 3.01 (1H, dd, J = 4. 8, 13. 2 Hz), 4.38 (1H, m) , 6.52 (1H, dd, 
J = 2. 4, 6.0 Hz), 6.69 (1H, d, J = 3.2 Hz), 6.86 (1H, s), 7.01-7.07 (2H, m), 
7.15-7.30 (5H, m), 7.37 (1H, d, J = 2. 4 Hz), 7.50 (1H, s) , 7.88 (1H, d, J 
= 3. 2 Hz), 8.02 (1H, d, J = 6. 0 Hz) , 8.18 (1H, q, J = 4. 4 Hz) , 8.22-8.34 (2H, 
m), 9.11 (1H, s). 
[0 17 9] 

Wi©7x=;l/ N- (4- (1- (^f^r^y) m — 4 

1/ Y—7V— 5 —^?Vjr$c%/) if V -Jiy— 2 — -i;V) — N- <C7a^J A'tfzz 

AO H3£*T<£>J: 5H^j£b;/fc„ 

MjbM 5-1 N 1 5 - (2-T^7-4-b°!J ^/l^) 1 H 

- l — ijy K^i^iif $ K 

S*#ISMT. Tk^b^-bP^A (430mg, 10. 75mmol) N — ^/l^A 

5 K (25ml) fc!K»$i3\ ^WTl-, 2/3 2 8 7 2 4§v-? 

^7UyMEt©4- (iH-5-^yK!J;vt^^) - 2 - 1° y v=t 5 y 

(2. 253g, 10. OOmmol, CAS No. 417722-11-3) £r#^? tAn^L7c 0 
1 0^ilJ:**MiLs 7x=;P N-^f;i/*^V-f (1. 587g, 
10. 50mmol) ^P^ N lfifT#fiL, 2B#^S#b7c 0 Rj©SRSrB^Bft^^/l>i:* 

Wffift&VO (2. 163g, 7. 66mmol, 76.6%) &&m&MMi t LT#7c 0 

'H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 3.09 (3H, d, J=4. 8Hz) , 4.36 (2H, m), 5.49 

(1H, m), 5.92 (1H, d, J=2. 0Hz), 6.30 (1H, dd, J=2. 0, 6.0Hz), 6.61 (1H, d, 
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J=3. 6Hz), 7.07 (1H, dd, J=2. 4, 8.8Hz), 7.30 (1H, d, J=2. 4Hz) , 7.45 (1H, d, 
J=3. 6Hz), 7.92 (1H, d, J=6. 0Hz), 8.17 (1H, d, J=8. 8Hz). 
[0 18 0] 

M&15-2 -7^=.)V N- (4- (1- {^J-)VT % J) ^/V#^V-1H 

N l — ^ =f-jv— 5 — ( 2 — T 5 y — 4 - fc° U -J>JV) ir^r-y— 1 H- 1 — f v K^- 
/VOfr/VaJ^lJ-^ K(2. 0 g, 7.1 mmol) rf7tFo77> (140 ml), N, N 

- v 5 ;* fM^AT 5 K (l. 4 ml) IziMlIziTIHS&S^ J*#T h V ^f/^T 5 ^ 

(2.2 ml, 16 mmol) &1m%.1t 0 i*L£:7!k# U ^an^R7s=/V (1.8 ml, 15 
mmol) SrAPX.> SS-e 1 . 5^P B W#bfc 0 ^nn^l7i^ (0.5 ml) <£rig 

— TVl'-Cife}*-, iS«t, «fe^H B H L-TIMB^#) (3. 3 g, 6. 3 mmol, 89 %) 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 3.30 (3H, d, J= 4.4 Hz), 6.66 (1H, d, J 
= 3.6 Hz), 6.95 (1H, dd, J = 2. 4, 6.0 Hz), 7.10 (1H, dd, J = 2. 4, 8.8 Hz), 
7.15-7.18 (4H, m), 7.27-7.31 (2H, m) , 7.40-7.45 (5H, m) , 7.52 (1H, d, J = 
2. 4 Hz), 7.88 (1H, d, J= 3. 6 Hz), 8.17 (1H, q, J = 4.4 Hz), 8.31 (1H, d, J 
= 8.8 Hz), 8.41 (1H, d, J = 6. 0 Hz). 
[0 18 1] 

W&ffl 5-1 fcTF-tik&m (N 1 f-jV- 5- ( 2 -T 5 S - 4 - \£ V i?M 

t^v-- l H - l y K^M>f ? K) ilKT©i9(aTfe^^ 

N 1 - 2* gvk~ 5- ( 2 -T ^ 7 — 4 — tT y vVv) ^jr V— 1 H- 1 — ^ ^ K— 
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5- (2-7^7 t°!Jv ? y-4-^;^^) -2, 3 — v> t Kn - 1 H — >f V 
K— 7l>— 1 — # /l^^H ^ "f-7VT % K(40 rag, 0. 14 mmol) £rf^(0. 9 ml) Jd* 
$?b N i^i:-7^> (III) Ti?-^— b (29 rag, 0.17 mmoDSrflPx.^ 7 0 °C 
-e3. 5NFW8M^bfc„ "Vlsjtls (III) Ti?^ — M29 mg, 0.17 mmol) Sril 

u £ e> m 7 o °c-e o . 5 tipmnw bfc D ^b.^ t?^ft> sjfc$£?fc£rgfisfe^ 

ffejftU MJiTMIibfc 0 ttbHfcltiS^v 5 ^^/^— : Ti? h 3 : 1 

M&tig&k bTHfB^^ (24 mg, 0.085 mmol, 61 %) £#fc D 
[0 18 2] 

l±5^§M^o 5- ( 2 - 7 5 y t" U v=y- 4 - - f ;^^r^) -2, 3-i?k Kn 

-iH-^yF^-i-«yS K«^ToJ:5^^b7c D 
Mj&M 5-3 5 -^y^vt^-y- i H-^r ^ En ^— i z^Zk^j^JII * 2: 

TK^bi" b y (2.212 g, 55,30 mmol, 60 % in oil)5rN, N - v 5 ^ ^vI/tJn/^ 

AT 5 K (100 ml) tefiSSS £ ii\ rrtllfi, ti#T5 -^O^/i^^W ^ K— 
71^(10.29 g, 46.09mmol)?SrAP^SIft-e4 0 bfc 0 r^Sr^^SL % 

^7^— 7V N — ^ ^Vl^/W"^ ' — b (8. 360 g, 55. 30 mmol) lrJPX. > 3 0 ^ff^CC) 

iiiE^Mi- 3 £ t \zl X X> „ *Hfe3j$*i: bT^I5^#i (12.07 g , 

43, 06 mmol, 93. 41 %) tr#fc 0 

1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2. 80 (3H, d, J=4. 4 Hz) , 5. 10 (2H, s) , 6. 56 
(1H, d, J=3. 8 Hz), 6.93 (1H, dd, J=2. 4, 9.0 Hz), 7.16 (1H, d, J=2. 4 Hz) , 7.30 
(1H, t, J=7. 2 Hz) ,7.37 (2H, t, J=7. 2 Hz), 7.45 (2H, d, J=7. 2 Hz), 7.74 (1H, 
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d, J=3. 8 Hz), 8.00 (1H, m), 8.11 (1H, d, J=9. 0 Hz) . 
[0 18 3] 

5 — i?f\s$r^ v-— lH--f y K — 1 — ^ ^/l^T ^ K 

(10. 00 g, 35. 67 mmol) ^ $ J —;V (200 ffll),fb7t Kn77^ (150 ml) 

u io %^7 a^*(o. 9 g) 7^mm-mmrrmu.^ 9 tifW&w u/c D 

^Sr^bfc^^Sr^EET^U, 7—^(400 ml)fc«#U 1 

o ? (o. 9 g) i^mmmnrf^MrQ 2 6 B#p B m# l-tc d j« 

TllfB-fb-^ (6. 522 g, 33. 93 mmol, 95. 12 %) £:#fc D 

X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 2.61 (3H, d, J=4. 4 Hz), 2.99 (2H, t, J=8. 6 
Hz), 3.76 (2H, t, J=8. 6 Hz) , 6.33 (1H, d, J=4. 4 Hz), 6.43 (1H, dd, J=2. 4, 
8.4 Hz), 6.54 (1H, d, J=2. 4 Hz), 7.58 (1H, d, J=8. 4 Hz) , 8.82 (1H, s) . 
[0 18 4] 



Mjfeffil5-5 5- (2-T^7fcTP -2, 3-y^K 

TK^-fb^ - h V "7 A (202 mg, 3. 89 mmol, 60 % in oil) ^rv 5 ^ ^/l^/l^^v' K(5. 0 
ml)^^^^* N -t Knar-y- 2, 3 -S?fc Kb - 1 H-^ 

>- K— 1 — ^7/^7j?^gfe ^ f ? K(971 mg, 5. 06 mmol), 2— T^/ — 4 
- ? p p tr ]} (500 mg, 3. 89 mmol) &]j\l7L s £*#H^CT 16 0 °C"e 1 2 B#ffU 

% ffjvjj Cm±i/ y y/BW- 3 0 0, ^ttJM ; H^^/t^g^lt 
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y^y— ,i/=9 0:10) tTilLfc, nhf^tzM^ v 5 ^^ 
/V^— ^/V : T-fe 3 : 1 It, ^iH&r v^^/l^— ^/k-e^fe 

#-^5ija^Aii-S - t K «£ 9 . gfeftfeSfeiH i LTf!fB^#5 (51 mg, 0. 18 mmol, 
4.6 %)^f#fc 0 

'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2.65 (3H, d, J=4, 4 Hz), 3.09 (2H, t, J=8. 6 
Hz), 3.86 (2H, t, J=8. 6 Hz), 5.75 (1H, d, J=2. 0 Hz), 5.85 (2H, brs) , 6.07 
(1H, dd, J=2. 0, 6.0 Hz), 6.56 (1H, d, J=4. 4 Hz) , 6.81 (1H, dd, J=2. 4, 8.4 
Hz), 6.90 (1H, d, J=2. 4 Hz) , 7.73 (1H, d, J=6. 0 Hz), 7.83 (1H, d, J=8. 4 Hz) . 
[0 18 5] 

HffiJ 6 5 — (2 — (3 — (( i s) — l — #/wijL±Zkz: 2 —-7^~}V^^-JV) 
t> W K) - 4 — j ;v^r^-iy) - 1 H-^f z/ Y'—tv— l -ft/u^^m * 

5-1 -e-^^^tbfc N 1 ~^^~)V- 5 - (( 2 — T 5 / - 4 - t°U 

^T^-^y) — 1H— 1 fyK^/^t5K (100 mg, 0.354 mmol) -&£X1 

YV^=?-;VT^> (0.3 ml) £rN, N-^^fM;VA7; K (3 ml) 
•£r N ^pp^7i=;V (0.0888 ml, 0. 708 mmol) ^ifittlTU 3 0 5jf f0 
iS#Lfc„ (2S) -2-T^y-3-7x^7*nfc°tt5 K (290 mg, 1.77 
mmol) 3nmMW^f^o KM^ii^^-Tb7t FP7 7y©M 

hMsMs&$ffo£itx?>m, mmtti&rf z> ^ t \z. £ *) , mmfc&m (69.4m g , 0.147 

mmol, 41%) ^fife^iH^ bT#7c D 
[0 18 6] 

1117 5- (2- (3- (2-t^y-2- (fPp^y-l — f7U) j.^- 
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t e r t —°7 \--%r*/3)}Vi$~)VT% 7 Hit (876 mg, 5. 00 mraol) 33 «fc t/N - y 
^/t^/fr y ^ (506 mg, 5. 00 mmol) £r7 h 7 t K ^ 7 7 ^ (20 ml) $ -ft, - 1 

5 °CJ^T-C7 n n y 7^/^(683 mg, 5. 00 mmol) ^IT 130 Lfc 

?£ N - 1 5°CJ^T"Ct: 0 t3 IJ i>>-(782 mg, 11. 0 mmol) &%U?l s 0°C^T^^^30 

-eij&MK U #b^3SaESrg^^^/^(10ml)— 7=- b7 t Kn77^ 

(5 mD^M^^^^f^-^. 4N-tiiixf;«(5 ml) ^Px., ^i&fc 

T«m, iiJE^M-rar. irfcj; "9, 2-757-1- (t°n y v 5 ^- l -^/i^) 
^y/^ (573 mg, 4. 16 mmol, 84%) £r 6fe^i§r £: LT#fc D 

M?aM5 - 2 X-&ffc£ fritz. -7=^~;V N- (4- (1— 

— lH-5-^fy ^rvO -2-b°y^/l-) -N- (7i;^r^;^ 

^/l/) 7J/W^y— f (104 mg, 0.200 mmol) ^dJ;^ ^t#^fc2-7 5 7- 

l— (t'ny^y-i-^/i/) x^yy i^ii: (165 mg, 1.00 mmol) frh^M 
M5 tW^^j; «9 flfB^fe (74. 7 mg, 0.171 mmol, 86%) £r&£J£t§,i 

'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.71-1.81 (2H, m), 1.83-1.93 (2H, m), 2.85 
(3H, d, J = 4. 0 Hz), 3.26-3.40 (4H, m) , 3.90 (2H, d, J = 4.4 Hz), 6.55 (1H, 
dd, J = 2. 0, 6.0 Hz), 6.69 (1H, d, J = 3. 4 Hz), 6.94 (1H, d, J = 2. 0 Hz), 
7.06 (1H, dd, J = 2. 0, 9.0 Hz), 7.38 (1H, d, J = 2. 0 Hz), 7.89 (1H, d, J = 
3. 4 Hz), 8.05 (1H, d, J = 6. 0 Hz), 8.12-8.26 (2H, m), 8.30 (1H, d, J = 9. 0 
Hz), 9.28 (1H, s). 
[0 18 7] 
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H1M8 5- (2- (3- (2- (4-t Kp^- A—ff-jV P v^- 

frWK) ^^^-4-^/^^) -1H 

4 - t K n i/ - 4 - ^ f /l/k°^ !) v^y-til (113 mg, 0. 745 mmol) N 
5 -v'^fM^AT^K (3 iDl)tii§*. hV^/^T^> (1ml) ^^P^. 

ri^y/hyry^-i — f/i^-^v- mj .x (^w^;) ^^^^ 

t>A^^ri^^/l/^-n7jN^^^— h (201 mg, 0. 454 mmol), ((4— (1— 
-%;Vi$~}VT % S ) T^^-V? Tv'y F (145 mg, 0. 378 mmol) ^BpU 

t'o V t> Jfiv-fr 7^7Pvf CM±-> V i/T NHv'P* <7*/K Bfc^^ 

/t—g^j^/V : p< ^ / — yi^= 2 0 : 1 — 10 : 1 ) ^Tff®JLfc 0 Mti±Mm£ 

15 ^mft, mm&m^%^k\c£v, m&T^^T*b\^xmmik^ d37m g , 

0. 285 mmol, 75. 4 °/o) £r#7c D 

^-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1.10 (3H, s), 1.38-1.44 (4H, m) , 2.83 (3H, 
d, J=3. 6 Hz), 3.02 (2H, m), 3.90 (2H, m) , 3.96 (2H, d, J=4. 0 Hz), 4.37 (1H, 
s), 6.52 (1H, d, J=5. 6 Hz), 6.67 (1H, d, J=3. 2 Hz), 6.91 (1H, s), 7.04 (1H, 
20 d, J=9. 0 Hz), 7.36 (1H, s), 7.87 (1H, d, J=3. 2 Hz), 8.03 (1H, d, J=5. 6 Hz), 

8.17 (2H, m), 8.28 (1H, d, J=9. 0 Hz), 9.27 (1H, s) . 
[0 18 8] 

1 ((4 - ( 1 — ff-jVjj ;v— 1 H-^f ^ FWV— 5 ;V 

25 ^-^r-» b:°U v>>-- 2 -4M T ^ J #7^— ;VT ^ J ) T-fr^y^ 7'>yK 
^^-/I/ 75/7*f-h ^St^ (300 mg, 2. 3 mmol) £N, N — -J* J-JVi^jV 
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AT 5 K (4ml)^^fU h V x-fvl'T % V (1ml) &UU%., £ £ 5 - 

N- (4- (1- {*^-?VT % /) 1 H- 

5-^yK!)D^^) -2-t°!JvvV) — N— (7 ^ y dp- Vtf/Htf—AO 
* — h (250 mg, 0. 48 ramol) ^tlP;^ Si&T? 2 2 B#FbW# bfc 0 &J«^7k£r;&P*L> 

tr«-^ ^ v"7 a -ciyjifK umymm ufc 0 v jj % ?>\>% ? a ^ n 

»fh7tK077^ (2 ml). ^^7— (1 ml)©$S$£fc$gtf?U 4 N7X 
Bkfb V 9 ^tK^M (0. 48 ml) ^AD^l s iMT* 1 B#WiR# Ufc D 1 Ntt (2 ml) 

SrflP*.. rM^f /I'-r b7t Kn77«til±lU ffltg£:£&?n^ 

i: UTlMfB-fb-a ^ (145 mg, 0. 38 mmol, 79 %) £r#fc D 

^-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 2. 83 (3H, d, J=3. 6 Hz), 3. 81 (2H, d, J=5. 6 
Hz), 6.57 (1H, m), 6.68 (1H, d, J=3. 6 Hz) , 6.84 (1H, s), 7.05 (1H, dd, J=2. 0, 
9. 2 Hz), 7.38 (1H, d, J=2. 0 Hz), 7.88 (1H, d, J=3. 6 Hz), 8.05 (1H, d, J=5. 6 
Hz), 8.16-8.30 (3H, m), 9.33 (1H, brs). 
[0 18 9] 

Mj&fftl8 — 2 s<l/*?;v (4-t: KP^-4-^WV!)^y-l-^;P) 

^<>-l?ju (4 — tV<3J 1 — /V) (4. 7 g, 20 

mmol) b7t Kp77^ (200 ml) KWM ts SSt#ffl^T- 7 8 tttf# 
b^^^^^/^iJ^-t^A^^^/^— (9.0 ml (1. 02 M) +11. 6 ml (1.14 
M), H-22mmol) (f*3i&— 6 0°C£X~f) U 1. 5 H£f?*W# Lfc 0 

(1. 1 g, 5. 0 mmol) SrfflV^T |^fil©S*S*ff o^t„ ^*L^ft©Rj4i3^fcffifq4frffc; 
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^TJRSKU &£,l£iSI£ bT^lBfcl^ (4.5 g, 18 mmol, 73 %) £r#fc 0 
'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.10 (3H, s), 1.32-1. 44 (4H, m) , 3.17 (2H, 
m), 3.61 (2H, dt, J=3. 6, 9. 2 Hz), 4.34 (1H, s) , 5.04 (2H, s), 7.27-7.37 (5H, 
m). 

[0 19 0] 

wstffl 8-3 4 - b kp^- 4 - ^ y v^— j&p&Sft 

(4-t Kn= 3 fv'-4-^f^t 0 -<!);;y-i-^;i,) ^/l^ar^W 
— h (4. 5 g, 18 ramol) ?V (90 ml) \Z.f&M U 10%^7^^-* 

— 4?^*&5fc (o. 60 g) &&l*. N 7K*#H^iT^Si?tl-«# bfc 0 ftUKSrtt^ U 

^yv'ytili (2. i g ) &#fc 0 ^ttSr^^y— ^t»j)?u iNtt (17.5 

(2. 1 g, 14 mmol, 77 %) £r#fc„ 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 1.14 (3H, s), 1.55-1.69 (4H, m), 3.00 (4H, 
m), 4.68 (1H, brs), 8.77 (1H, brs) , 8.89 (1H, brs) . 
[0191] 

HflS0t|9 5 - (2 - (3- ((IS) - 1 -lUVs^sjlV^^jV) frWK) b° 
y v^— 4 — ^jviir^-^ — 1 H — ^ K— A— 1 — ^ gvKT § K 

U&\ 5-1 fLftL N 1 - ^ f-As— 5 - ( 2 -T 5 / - 4 - fc° ]) ^~ 

=3r->-— 1 H- 1 ^ sujtj sutflf-f- 5 K (100 mg, 0. 354 mmol) 3o £t)* f ]) 
x^;l/T 5 y (1 ml) ^h?tKn77V (3 ml) ^nng|7 
sl^/V (0.0888 ml, 0.708 mmol) Sr^ffl^T^TU 2B#^^#bfc 0 |«£r^ 
SftilESrN, N-^fMM7 5 K (3ml) ^^f^-^r, (2S) - 
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\?Jr~r % K (220 mg, 1. 77 ramol) *5 <fc XI h V ^f^T 5 

V (1ml) £rjR;U 18B#^#bfc 0 ^it^f"^ t l&lPtftT 

bfc 0 u y # 7A^nvf-^77^ (?§yti?$ ; mm^?-^ : 

tfffcB^T^^ 5 ~ i ^ J; <9 % WMi^'%>) (38. 5 mg, 0. 0971 mmol, 

27%) £r££Ji*h!li: bT#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.21 (3H, d, J = 6. 8 Hz), 2.85 (3H, d, J 
= 4.0 Hz), 4.17 (1H, m), 6.55 (1H, d, J = 5.2 Hz), 6.70 (1H, d, J =3.6 Hz), 
6.93 (1H, s), 7.02 (1H, s), 7.06 (1H, dd, J = 2. 0, 8. 8 Hz) , 7.39 (1H, d, J 
= 2.0 Hz), 7.46 (1H, s), 7.90 (1H, d, J = 3.6 Hz), 8.06 (1H, d, J =5.2 Hz), 
8.11 (1H, brs), 8.20 (1H, q, J = 4. 0 Hz) , 8.30 (1H, d, J = 8. 8 Hz) , 9.21 (1H, 
brs) . 

[0 19 2] 

M&M 10 5 — (2 — (3 — ((IS)— 1 — #/W^^f/V— 3 — ^ gvj^gvl^ 
!> W K) b°y 4 — ^jv^^r*/) — 1 H — f >- K— ;v— 1 -Zu^^m * 

U&ffl 5-1 fiti n i - y =f-)v- 5 - ( 2 — t 5 y - 4 - 1° y -j/v) 3r 

*cZs- 1 H— 1 —4 1/ Y— ^ K (100 mg, 0. 354 mmol) (2 
S) -2-7^;-4-^f;^y^yi T ^ K ^mM. (295 mg, 1. 77 mmol) 
frbmMW9 tmmte^fe\Z£VMmfc&'%) (59. 5mg, 0. 135mmol, 38%) £6 

X H-NMR Spectrum (DMS0~d 6 ) 8 (ppm): 0.83-0.91 (6H, m), 1.35-1.50 (2H, m), 1.58 
(1H, m), 2.85 (3H, d, J = 4.4 Hz), 4.17 (1H, m), 6.53 (1H, dd, J = 2. 4, 6.0 
Hz), 6.69 (1H, d, J = 3.8 Hz), 6.92-7.01 (2H, m), 7.06 (1H, dd, J = 2. 4, 8.8 
Hz), 7.38 (1H, d, J =2. 4 Hz) , 7.48 (1H, s) , 7.89 (1H, d, J = 3. 8 Hz) , 7.98-8.12 
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(2H, m), 8.19 (1H, q, J = 4.4 Hz), 8.30 (1H, d, J = 8. 8 Hz) , 9.09 (1H, s) . 
[0 19 3] 

MMMl 1 5- (2- ( 3 — #/W-^&^/l^ W K) \?V i?l/—4—sf 

/u^^jy) -ih — ( is ;v— l -%jU7$^m 2LfvLZL^_K 

5 - 2 -e-g^ $ flfz. n- (4- (l- (^W^;).^ 

-;U-lH-5-^yK!indr>/) - 2 - \f V -N- C7^/^v^ 7 ^ 

^/V) — f (104mg, 0.200mmol) *3 «t tf^ U ^ K (111 mg, 

1. 00 mmol) frbmmm 5 ^ t^ft^fe^ ct <9 mmk&m (52. 8 mg, 0. 138 mmol, 
69%) IkU&Mignb LT#fc 0 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2. 85 (3H, d, J = 4. 0 Hz) , 3. 70 (2H, d, J 
-5.2 Hz), 6.53 (1H, dd, J = 2. 4, 5.8 Hz), 6.69 (1H, d, J = 3. 4 Hz), 6.92 
(1H, d, J = 2. 4 Hz), 7.01 (1H, s), 7. 06 (1H, dd, J = 2. 4, 9. 2 Hz), 7.34-7.42 
(2H, ra), 7.89 (1H, d, J = 3.4 Hz), 8.05 (1H, d, J =5.8 Hz), 8.14-8.26 (2H, 
m), 8.30 (1H, d, J = 9.2 Hz), 9.21 (1H, s) . 
[0 1 9 4] 

jlMLg 5— (2— ( 3 — is ? n-fvi jXs/^^j wf K) b° 

y v^v— 4 — ^ /i^-^jy) — i h — i i/ y—as— i — jj/usS^m ^ ^/kZ. §; E 

MstM 5 — 2 -e-g-^ $ tl/TC 7^—^ N- (4- (1- (^5V^T5/) 
^-lH-5-^fyK!Jn^) - 2 - fcT P -N- 

^/l^) h (104 mg, 0.200 mmol) i^lM 7 i: t e 

r t —rf f^^/l/^;V7 5 yWf^t n^n t>7 5 yJ: 2 - 

T5: Z-N-v-^ n^n tVl^T-fe^ ^ K *gl&g£ (151 mg, 1. 00 mmol) ^felUfe 
M5 irpl^^^ife^j; DaHB-fb-^* (50. 7 mg, 0. 120 mmol, 60%) £ 6 feBtefc £ 
UT#fc„ 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0. 36-0. 42 (2H, m) , 0. 57-0. 63 (2H, m) , 2. 60 
(1H, m), 2.85 (3H, d, J = 4.4 Hz), 3.68 (2H, d, J = 5. 2 Hz) , 6.53 (1H, dd, 
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J = 2.0, 6.0 Hz), 6.69 (1H, d, J = 3.6 Hz), 6.91 (1H, d, J = 2. 0 Hz), 7.06 
(1H, dd, J = 2. 4, 9.0 Hz), 7.38 (1H, d, J = 2. 4 Hz), 7.89 (1H, d, J = 3. 6 
Hz), 8.00 (1H, d, J = 4. OHz), 8.06 (1H, d, J = 6. OHz), 8.14-8.26 (2H, m) , 
8.30 (1H, d, J = 9. 0 Hz), 9.21 (1H, s). 
5 [0 19 5] 

Ulil 3 5 — (2 — (3 - ((IS)— 1 2-b Ko^j/x 

f-M frWK) - 1 H-^f is K— j>v— l —UJistf 

i^Wt ^;V7-; K 

W&ffl 5-1 -V&J&Z frhfz. N 1 5 - ( 2 — T 5 / - 4 - fc° ]} -J/V) 

10 ^v-— 1 H- 1 — f 1/ Y—flstl fl/i$-%r^% K (100 mg, 0. 354 mmol) *3 «t tJ? (2 

S) - 2 — T 5 / — 3 — fc Kn ^r^P \f 3r~r ^ K . ^^±£ (249 rag, 1. 77 mmol) 
fl>e>^Jfe0S9 tl^ttft^NfefclJ; DaHB-fb^* (52. 1 mg, 0. 126 mmol, 36%) £r£ 

'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2.85 (3H, d, J = 4. 4 Hz), 3.52 (1H, dd, 
15 J = 4. 8, 6. 4 Hz), 3.62 (1H, dd, J = 4. 8, 6. 4 Hz) , 4.13 (1H, m), 4.94 (1H, 

brs), 6.53 (1H, dd, J = 2. 4, 6.0 Hz), 6.69 (1H, d, J = 3. 6 Hz), 6.99 (1H, 
s), 7.02-7.10 (2H, m), 7.35 (1H, s), 7.38 (1H, d, J = 2.4 Hz), 7.89 (1H, d, 
J =3.6 Hz), 8.05 (1H, d, J = 6.0 Hz), 8.10-8.26 (2H, m), 8.30 (1H, d, J = 
8.8 Hz), 9.22 (1H, s) . 
20 [0196] 

14 5 — (2 — (3 — ((1R)— 1 — ft/Vs^^/V— 2 - 1 Kp^x 
frWK) ^1)^^-4-^/^^-^) -lH-^yF-/V-l-^l' 

Wg.^ 5 — 2 X*&f$ $ frlfc -7a^~;V N- (4- (1- i^T^T ^ / ) 
25 ~;V— 1 H- 5 — >f is W n^i/) - 2 - t°U S?/V) -N- (7x/ dr^*;i//)f 

=/l>) #/W^ — h (104 mg, 0.200 mmol) 33 «fc t^HJfe^il 7 t [WJtlftZfrfeT? (2 
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R) -2- (tert— ~f Y^r-yio ;Vi!^^;VT % J ) 
tT^^~ T?k X *9#fctt3 (2R) -2-7^7-3-t Kn^y/nftt 
$K (167 mg, 1. OOmmol) i>* bmMM 9 t P^ft^ife^ «t <9 fiRa-fb^* 

(56. 0 mg, 0.136 mmol, 68%) ^ 6"fe|£i!lt <t LT#fc D 
5 [0 19 7] 

HjfeMl5 (2S) —2- (3- (4- ( 1 - ^f ;v^?;w^;u- l H-W 
y 5 f ^ y 2 — f /i^) W K) - 1 , 5 — 

^ /i^ ^gt v^T 5; K 

Ml&in 5-1 frlfc. N 1 -*^JV- 5 - ( 2 — T ^ J - 4 - fc° JJ v>/k) ;T 

10 ^ri/- 1 H- 1 — f y K-;^/V#^t ^ K (100 mg, 0.354 mmol) 3o£U« (2 

S) -2-75/-1, 5 — ^v^/^^It ^7 5 K ^It^: (321 mg, 

1. 77 mmol) t^h^^A 6 <b I^T^ife^ <£ «9 tlfB'fb'^^ (82. 5 mg, 0. 189 mmol, 
51 %) tt&m^t LT#fc 0 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1. 66-2. 28 (4H, m) , 2. 85 (3H, d, J = 4. 4 
15 Hz), 4.17 (1H, m), 6.53 (1H, dd, J = 2. 4, 6.0 Hz), 6.69 (1H, d, J = 3.6 Hz), 

6.72 (1H, s), 6.97 (1H, s), 7.01-7.10 (2H, m) , 7.30 (1H, s), 7.38 (1H, d, 
J = 2.4 Hz), 7.49 (1H, s), 7.76 (1H, s), 7.89 (1H, d, J = 3.6 Hz), 8.06 (1H, 
d, J = 6. 0 Hz), 8.18 (1H, q, J =4.4 Hz), 8.30 (1H, d, J = 8.8 Hz), 9.13 (1H, 
s). 

20 [0198] 

HjfeffiJ16 (2S) -2- (3- (4- (1-^W/W^;k-1H-^ 

> 5 — O^^jy) 2 — f jv) t> W K) g g v^i ^ K 

5-1 tLft N 1 - ^ J-JV- 5 - (2-T^/-4-t: o y 

^rv-- 1 H- 1 — ^ K w -/V'^/^ d r^ 5 K (100 mg, 0. 354 mmol) & XXI (2 
25 S) -2-75/^^ v"^- 5 K m.m&. (297 mg, 1. 77 mmol) ^fe^ft^ij 6 h IrI 

«&=Fife^ <fc K> tlfB-fb^ (65. 7 mg, 0. 150 mmol, 42 %) &r S&^iH £ LT#fc D 
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^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2. 45 (2H, d, J = 6. 8 Hz) , 2. 85 (3H, d, J 
= 3.6 Hz), 4.40 (1H, m), 6.53 (1H, dd, J = 2. 4, 6.0 Hz), 6.69 (1H, d, J = 
3.6 Hz), 6.88 (1H, s), 6.95 (1H, s), 7.00 (1H, d, J = 2. 4 Hz) , 7.06 (1H, dd, 
J = 2. 4, 9. 2 Hz), 7.28 (1H, s) , 7.35 (1H, s), 7.38 (1H, d, J = 2. 4 Hz) , 7.89 
(1H, d, J = 3. 6 Hz), 8.04 (1H, d, J = 6.0 Hz), 8.18 (1H, q, J = 4. 0 Hz) , 8.26 
(1H, brs), 8.30 (1H, d, J = 9. 2 Hz), 9.19 (1H, s). 
[0 19 9] 

jli 1 7 5 — (2 - (3 - ((IS) - 1 — p/p \f;V^;V/^^;U— 2 

-bKP^xf^) frWK) t°y — 4 -lH-^yK- 

MitM 5-2 -C-^jafe $ frft N- (4- ( 1 - (^f;l/7^/) 

^-lH-5-^y.K!)P^) - 2 - fc° I) -N- (7x/^r^;k# 

— 7V) *;W^-f (104 rag, 0.200 mmol) 3o <£ TfMt&W 7 £ |R|#ft;£tfe"C (2 
S) -2- (ter t-7>^/Vto7^;) -3-tFP^nt°t 
yttv'^n/nk>7^yj;'9#f)ti5 (2S) — 2 — T ^ S -N-v^ 
u \£/V— 3 — fc Kndr-Sx^n K (181 mg, 1. 00 mmol) ^bUJfe 

m 5 ^ mmtz^m^ <t t> tita-m^ (72. 0 mg , 0. 159 mmoi, so %) & £ 

LT#fc 0 

Hi-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 0.35-0.44 (2H, m), 0.54-0.63 (2H, m), 2.62 
(1H, m), 2.85 (3H, d, J = 4.0 Hz), 3.45-3.58 (2H, m), 4.09 (1H, m), 4.91 (1H, 
t, J = 5. 2 Hz), 6.53 (1H, dd, J = 2. 0, 6.0 Hz), 6.69 (1H, d, J = 3. 6 Hz), 
6.99 (1H, d, J = 2. 0 Hz), 7.04 (1H, dd, J = 2. 4, 8.8 Hz), 7.38 (1H, d, J = 
2.4 Hz), 7.89 (1H, d, J = 3. 6 Hz), 7.98 (1H, d, J = 4. 4 Hz), 8.05 (1H, d, 
J = 6.0 Hz), 8.09-8.24 (2H, m), 8.30 (1H, d, J = 8. 8 Hz), 9.18 (1H, s). 
[0 2 0 0] 

^IMl 8 5 - (2 - (3 - ((IS) -1-1: 2 — fre^y — 



114 



WO 2004/020434 PCT/JP2003/0 10964 



H — f ^ l * ^-JVT X K 

§SBt#J5- 2-C^j&$ tLfc 7x^ N- (4- (1- {*^)\sT%S) % 
1 H- 5 — fyKUn^) - 2 - t° y v>;l/) -N- (:7 ^ / ^ 
5 h (104 mg, 0. 200 mmol) 3o J: tK^»!| 7 4: WW&'Jj&r? (2 

S) -2— (t e r t-7f^*;^;V7^y) -3-t Kn^^nt 0 ^- 
fcTn 2J v^J; «9#fctL5 (2S) -2-T^/-3-t Knarv'-l- (tf 
n JJ v 5 ^— 1 — f/V) ^°a/N°^- 1 mWM. (165 mg, 0. 848 mmol) frb 

mmms tmmt^^m\^x y)WfflA\&*fa (67.6 mg, 0.145 mmoi, 73 %) 

10 *£LT#;fc 0 

Mi-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.72-1.81 (2H, m), 1.81-1.90 (2H, m), 2.85 
(3H, d, J =4. 4 Hz), 3.22-3.36 (2H, m) , 3.46-3.60 (4H, m), 4.54 (1H, m) , 4.98 
(1H, brs), 6.54 (1H, dd, J = 2. 0, 5. 6 Hz) , 6.69 (1H, d, J = 3. 6 Hz) , 6.97 
(1H, d, J - 2.0 Hz), 7.05 (1H, dd, J = 2. 4, 8.8 Hz), 7.38 (1H, d, J = 2. 4 

15 Hz), 7.89 (1H, d, J = 3.6 Hz), 8.05 (1H, d, J =5.6 Hz), 8.13-8.23 (2H, m) , 

8.30 (1H, d, J = 8. 8 Hz), 9.18 (1H, s). 
[0 2 0 1] 

ilMl 9 5 — (2 — (3 — ((1R)— 1— t: 

2-b°P^ ^y-l-^^xf;^) frWK) tfUv^-4 — f/M-^^) -1 
20 H — 4 1/ 1 — JJ7V7$^Wk * ^-JVT % K 

$£3tM5 - 2X*&f$£fcfc 7x=^ N- (4- (1- (*^/VT X /) 

lH-5-^y K!J vt s3f-v0 - 2 — If P -N- (7x / ^risX/V^S 

=-/V) %A"***-Y (366 mg, 0. 700 mmol) &&T$WfcM7 bWVfctii'ftfcV (2 

R) -2— (tert-^>^;v#'-;V7^/) -3-t Kn^/nt^ 
25 tf n JJ ^>-<fc 5#e>*LS (2 R) - 2-757 - 3 - t Kn^7- 1 - (If 

u v vi/- 1 — f/u) -j-u^is- 1 -^-^ mmmfrbmnm 5 t mi&^fei- 
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£ 5 SSfBA^fc (305 mg, 0.654 mmol, 93%) £r fi-fei^^ i: bT#7t D 
[0 2 0 2] 

0 5 - (2 - (3 - ((IS) -1-t: KP^f/W 2 -^^y- 
2-tf^jJ i?^- 1 -^f/i^c^-/^) frWK) t°V i?^- 4-4 s^^i/) -1 

W^M 5 — 2 -C-^^ $ frit- 7x=;i/ N- (4- ( 1 - ^/l^ 
=;V-lH-5 — f^KUndf-v^) - 2 - fc° U vvl/J -N- (7x/^^;^ 
^77W^^— h (157 mg, 0. 300 ramol) & £.T$mM&\ 7 tnW^fe-Q (2 
S) -2— ( t e r t Y-$rl/l3jVi$~;V7 % /) - 3 - t Kn^>7n t°t 
10 ^ £ fc^< !) J: t> # £> 5 (2 S) - 2-75/-3-t Kp^V- 1- (tf 
-<P v 5 ^— 1 — f/UO 1 —$rls ^.WK (312 mg, 1. 50 mmol) fahM 

mm 5 tmmte^m^ & vum^^ (124 mg , 0.258 mmoi, 86%) &&&&& 

t LT#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1.36-1.61 (6H, m) , 2.85 (3H, d, J = 4. 4 
15 Hz), 3.40-3.53 (6H, m), 4.76 (1H, m), 4.92 (1H, brs), 6.54 (1H, dd, J = 2. 4, 

6.0 Hz), 6.69 (1H, d, J = 3. 6 Hz) , 6.97 (1H, d, J = 2. 4 Hz) , 7.06 (1H, dd, 
J = 2. 4, 9.0 Hz), 7.38 (1H, d, J = 2. 4 Hz), 7.89 (1H, d, J = 3. 6 Hz), 8.05 
(1H, d, J = 6. 0 Hz), 8.10-8.26 (2H, m), 8.30 (1H, d, J = 9. 0 Hz), 9.21 (1H, 
s). 

20 [0 2 0 3] 

jil2 1 5 — (2 — (3-((lR)— 1— t: KP^r^f^- 2 —^r^y — 

( 2 R) — 2 — ^<l/x?u 3r\s%7V7$^;V7 ^ J — 3 - t Kn^o 
25 (1.91 g, 8. 00 mmol)*5 ^t^N — ^^/^/l^* U ^(809 mg, 8. 00 mmol) Sr^ h 7 

t Kn77V(20ml)t§i$t, -1 5 °CJ^T^ n n dfR-f V ^^(1. 09 g, 
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8.00 mtnol)lrlTt3 0 #Wifc# bfc& N - 1 5°CJ^T"et: 0 n 17^^(1.13 g, 
16.0 mmol) ^Px., 0 ttt $ h \Z. 3 0 #WJft# b7c D S^^^^A- i /X 

t?#bbu t«s^i N-j&m N i N-TRSHfc-?- b y «> atki§^ ^pswtK, 

S^^^;wKl5 ml)-ff7t Ko77^(15 ml) ©S^I8tfSfc3g#¥£iJ\ 1 
oro^^v^^A-TJ — 7j?>- ("a7|<B 0 o) (300 mg)&m?L, TkiftMtffTFs lfiia9 
0 #fUJ9l# bfc D U (2R) - 2-757 

-3— t Kn^-l- (k^^^y-l-^/^) r/n/^- l — (684 mg, 
3. 97 mmol, 50%) LT#fc,, 5 - 2 ^-^fife $ *Lfc 

7V N- (4— (1- (^WU) ^/U7i?^;k- 1 H - 5 y F U n ^i/) 
-2-t°P^/V) — N- (7x7 drv^A-tfwk) 7J/W^— h (157 mg, 0.300 
mmol) *5j;tf3kfc#bfr£: (2R) — 2— T5/ — 3— Kn ^cis— 1 — (t^< 
U v'y- 1 — ^n/N°>-- 1 (228 mg, 1. 32 mmol) fr> b HJI&M 5 £ 1^ 

fiSft^Mfefc «t t> aUB-fb^ft (107 mg, 0. 223 mmol, 74 %) Sr 6#J£if| £ Ltffc. 
[0 2 0 4] 

MMM 22 5 — (2- (3 - ((IS) -1-b Kp ^r'>7 'f-fV— 2 — (4 — 1: 
-^/K^vO -lH-^yK-;v-l-^yBI ^ f ;i/7 5 K 

IKfHBI 5 - 2 £ jft/fc ^cnrzy^ N- (4- (1- (^f;l/7 5 7) 

^I/-lH-5-^7F!)n^) - 2 - fc° y — N — (7s/^/I/# 

77/W^7— b (179 mg, 0. 343 mmol) *3 «t X^MMM 7 t IH^^^^T? (2 
S) -2— (ter t-7>^;^;P7 5/ ) — 3 — t Kn^77°a \?3r 
l/Wtk 4 — t KDdrytxy VUhtlZ (2S) -2-75/~3-t F 

ndrv--l- (4-tKn^7t^yv ! y-l-^;i/) :7°cz l — Jri/ 
m& (385 mg, 1.71 mmol) fa ^MIMM 5 £: HOtlft^ifefc «t "9 IRfB-fb^* (118 mg, 
0.238 mmol, 69%) £r Sfe^* £ LT#t„ 
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l H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1. 16-1. 40 (2H, m), 1.61-1.80 (2H, m), 2.85 
(3H, d, J = 4. 0 Hz), 2.98-3.50 (5H, m) , 3.63-3.95 (3H, m), 4.76 (1H, m), 4.92 
(1H, brs), 6.55 (1H, dd, J = 2. 0, 6.0 Hz), 6.69 (1H, d, J = 3. 6 Hz), 6.96 
(1H, d, J = 2. 0 Hz), 7.06 (1H, dd, J = 2. 4, 8.8 Hz), 7.38 (1H, d, J = 2. 4 
Hz), 7.90 (1H, d, J = 3.6 Hz), 8.05 (1H, d, J = 6. 0 Hz) , 8.08-8.26 (2H, m) , 
8.30 (1H, d, J = 8. 8 Hz), 9.26 (1H, s) . 
[0 2 0 5] 

S$jjM 23 5 - (2- (3 - ((IS) -1-hKP ^ris* fvj^z 2 - (jrA^fr 

- 1 H — f V F— fr- 1 -tuv^m. £ § K 

5 — 2 "C^EE $ fbtz. N- (4- (1- (^W^/) #/V/t? 

^-lH-5-^yF!)D^r^) -N- (7i/ ^V^/U^f 

^/V) -fy/V/^^—Y (157 mg, 0. 300 mmol) 33 £XPMMffl 7 t \$^tf:J3l!£;X* (2 
S) -2- (tert-^ b^;/*;^^7 5; /) -3-tKnWoW8 
ir^/I^JJ ^j; <9#fett5 (2S) -2-T5;y-3-t Kn^rv-— 1- (^-/P 
xKU^-4-^/V) ^ta^V— 1 -^"^ i£S&!£: (316 mg, 1. 50 mmol) fabMM 
M5 tmm^^^^^Umi^^) (121 mg, 0.251 mmol, 84 %) ^efe^H^i 
Lttfc, 

l H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 2.85 (3H, d, J = 4, 4 Hz), 3.36-3.62 (10H, 
m), 4.74 (1H, m), 4.92 (1H, brs), 6.54 (1H, dd, J = 2. 4, 6.0 Hz), 6.69 (1H, 
d, J = 3. 6 Hz), 6.96 (1H, d, J = 2. 4 Hz), 7.06 (1H, dd, J = 2. 4, 8.8 Hz), 
7.38 (1H, d, J = 2. 4 Hz), 7.89 (1H, d, J = 3.6 Hz), 8.05 (1H, d, J = 6. 0 Hz), 
8.14-8.28 (2H, m) , 8.30 (1H, d, J = 8. 8 Hz), 9.25 (1H, s): 
[0 2 0 6] 

ggfi50»j2 4 5- (2- (3- (2 —is # p^p \fjV)jjV/^^?v=r. s }-;v') fry 
4 K) fc°yv>y-4-^f;^i/) -1H — f ^ K— /u— 1 -^L^will £ ± 
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7VT 5 K 



10 



15 



20 



25 



ij 5 - 2 X*&f$ £ frfc ~7 ^ —As N- (4- (1- 



N 



1 H— 5 — A ^KJJ n ^c^y) - 2 - tT V 
$)>V/^^—y (157 mg, 0. 300 mmol) *5j;T^ 

(t e r t — ~f h^^Xs^^/l/T 5: 7) 7°n t°tyHi v/^ n y n t>7 5 y 



II 7 £ iRjfi&fclfc'ife-T? 3 - 



«fc t>#£>*L5 3 -7$;-N-^p^p tVV^P K (247 mg, 

1.50 mmol) frhMMM 5 bmMt£^&fc £ V WM^^ (117 mg, 0.268 mmol, 



89%) ^6MiiLT#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0. 32-0. 38 (2H, m) , 0. 54-0. 60 (2H, m) , 2. 19 
(2H, t, J =6.4 Hz), 2.60 (1H, m), 2.85 (3H, d, J = 4.4 Hz), 3.25-3.33 (2H, 
m), 6.53 (1H, dd, J = 2. 0, 6.0 Hz), 6.69 (1H, d, J = 3. 6 Hz), 6.90 (1H, d, 
J = 2. 0 Hz), 7.05 (1H, dd, J = 2. 4, 9.0 Hz), 7.38 (1H, d, J =2.4 Hz), 7.89 
(1H, d, J = 3.6 Hz), 7.93 (1H, d, J = 4. 0 Hz) , 7.96-8.06 (2H, m), 8.18 (1H, 
q, J = 4. 4 Hz), 8.30 (1H, d, J = 9. 0 Hz), 9.08 (1H, s). 
[0 2 0 7] 

mW.M2 5 5- (2- (3 - (3-^-^y-3- (t°n V i?^- 1 jJV) ~7 



5 - 2 T?-^ $ tbit 7 N- (4- (1- (^W5/) 



=/l>- 1 H- 5 — f is K JJ n ^y) - 2 - fc° y 



N 



#/W^/.— h (157 mg, 0.300 mmol) 33 X t>^lW 7 £ P^ISI&^ifeT? 3 - 
(ter t -7*h^^/V#^7 5 /) 7°u ^°^>mt y X V Uhfl 
§ 3 — T 5 / - 1 - (t°n y v 5 ^— 1 --f/i/) 7°n^y- 1 -^">- MM^. (268 
mg, 1. 50 mmol) ^bMMM 5 £ PI^^=Ffe^ £ <9 flfE-ffc-^ (122 mg, 0. 270 mmol, 
90%) 3rB£,#£igr£ LT#fc 0 

: H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1. 70-1. 78 (2H, m), 1. 80-1. 88 (2H, m), 2. 40 
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(2H, t, J = 6.2 Hz), 2.85 (3H, d, J = 4.4 Hz), 3.24-3.38 (6H, m), 6.52 (1H, 
dd, J = 2. 0, 5.6 Hz), 6.69 (1H, d, J = 3. 6 Hz), 6.92 (1H, d, J = 2. 0 Hz), 

7.05 (1H, dd, J = 2. 4, 9.0 Hz), 7.38 (1H, d, J = 2.4 Hz), 7.89 (1H, d, J = 

3.6 Hz), 7.98-8.10 (2H, m), 8.18 (1H, q, J = 4. 4 Hz), 8.30 (1H, d, J = 9. 0 
5 Hz) , 9. 10 (1H, s) . 

[0 2 0 8] 

6 5- (2- (3- (3- (4 — t: -^=f-/V\f^<V 

-1 — Qu) frWK) - 

10 3— (3- (4- ( 1 - ^ f ;^;w^^;l/- 1 f y 5 — f/l^^ 

vO t° U v 5 ^ — 2 — /V) !>WK) t 0 ^-^^ (200 rag, 0. 503 mmolK 4 — 

t F O i/- 4 - ^ ^/l' f^-< !J v'y-ISI (114 rag, 0.755 mraol N W&M8 — 

3)%m^xmMM8 tmm<DBim%:n\<\ t vxmttfk&m an mg , 

0. 358 mmol, 71. 1 %) £r#7t 0 

15 X H-NMR Spectrum (DMS0-d 6 ) 5 (ppra) : 1.07(3H, s), 1.23-1.41 (4H, m), 2.44 (2H, 

d, J=4. 8 Hz), 2.83 (3H, d, J=4. 4 Hz), 2.98 (1H, m), 3.23-3.30 (3H, m), 3.46 
(1H, m), 3.93 (1H, m), 4.32 (1H, s) , 6.49 (1H, dd, J=2. 0, 6.0 Hz), 6.67 (1H, 
d, J=3. 4 Hz), 6.90 (1H, s), 7.03 (1H, dd, J=2. 0, 8. 8 Hz), 7.35 (1H, d, J=2. 0 
Hz), 7.87 (1H, d, J=3. 4 Hz), 8.00 (2H, m), 8.15 (1H, d, J=4. 4 Hz), 8.28 (1H, 

20 d, J=8. 8 Hz), 9.06 (1H, s). 

[0 2 0 9] 

M^M2 6-1 3- (3- (4- ( 1 - ^=?-;v3);vs^s( jv- 1 H-4 ^ F— 

25 o^/l^ 4-7$//Pt°t^f (588 rag, 3. 8 mmol) N — i? 

^WM7 5K (3.0 ml) 5N7kmk1~h }) i>J*7)<.mm (0.77 
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ml, 3. 8 mmol) Mix:, ^U\CXMWL-ti 0 ^^\^au~;V N- (4— (1 — 
(^W^;) %;V7$^7V- 1 H- 5 —4 is KU n^v-) — 2 — t?})i?/U) — 
N- (-7^. J df^/l//J?^/l/) 77/W^— h (400 mg, 0. 77 mmol, M3s#iJ 5 — 2) 

U igl:v'];^^>*7^^nv h (t±v^!J^7BW- 3 0 0, g^^^^/k) 

^-cit^u mm&mvtm&m^ -n%^h9t Kn7yy (4.0ml), j 

(2.0 ml) Il&t 4 NTk^ffc ]) ^ 17 A (0. 77 ml) ilt 

1- 5R#raSM$Lfc„ i^tifi^S#T, INtI (3. lmD^B^L, g^ggcc^- 

<fe«-t"S - t K «£ «9 , t LTiiBft^ft (200 mg, 0. 50 mmol, 66 %) =£r 

'H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 2. 39 (2H, t, J=6. 2 Hz) , 2. 84 (3H, d, J=4. 0 
Hz), 3.30 (2H, m), 6.51 (1H, d, J=5.8Hz), 6.68 (1H, d, J=3. 2 Hz), 6.87 (1H, 
s), 7.05 (1H, d, J=9.0Hz), 7.37 (1H, s) , 7.88 (1H, d, J=3.2Hz), 8.01 (1H, 
d, J=5. 8 Hz), 8.16 (1H, m), 8.17 (1H, d, J=4. 0 Hz) , 8.29 (1H, d, J=9.0Hz), 
9. 10 (1H, s), 12. 24 (1H, s) . 
[0 2 10] 

MMm2 7 N 1 -if /V- 5 - (2- (((2 h^riy^^-M 7JLZ2 

T5:y-4-b°i; >w ±±j±z I h— i > Krzzk^zkjj±l: ^ K 

-7a^—/V N- (4- (1- 77/i/^ — /i/— lH-5-^fy KU 

/W) ^-^v"- 2 - t°U v>/k) 7J/W^— (lOOmg, 0. 24mmol) £rN, N-v^^f- 
;l/^;VA7 ^ K (1.0ml) fz:?g$¥£i2: N t?&»Tt 2 -x f ^>/xf ^7 ^ y 
(0.063ml, 0.6mmol) MJ;tfc 0 l^m^ R*S»Sr^Bfe^^i:^ct?5>EU 
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itif/k-^^ty (1:5) ^^^ H H B ^rtf|±S$^T5^ Mf»f- 5 r t 

Mmfc&m (lOOmg, 0. 24mmol, jgfilft) Lt#fc 8 
X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1.09 (3H, t, J=7. 2Hz), 1.17 (3H, t, 
5 J=7. 2Hz), 3.21-3.45 (8H, m) , 6.50 (1H, dd, J=2. 4, 5.6Hz), 6.67 (1H, d, 

J=3. 6Hz), 6.87 (1H, brs), 7.03 (1H, dd, J=2. 4, 8.8Hz), 7.36 (1H, d, J=2. 4Hz), 
7.91 (1H, d, J=3. 6Hz), 8.01 (1H, d, J=5. 6Hz), 8.12 (1H, m), 8.22 (1H, t, 
J=4. 8Hz), 8.28 (1H, d, J=8. 8Hz), 9.08 (1H, s) . 
[0 2 11] 

io mmwMfe&LT(Djjmx»&i&vfc 0 

H- l -4 *y_ Y jvti ;vij^t % K 

^P^#ffl^CT> TRUf-ffc^ h !) (573mg, 14. 32mmol) N — ^V^A' 

at 5 k (30mD i-mm^^t, ^m#t^ n mm^mmo 2/3287 2^ 

15 y7l/y MBS© 4 - ( 1 H— 5 — 4 1/ K V /Vt^rv') - 2 - t° I) 5 ^ (3. OOg, 

13. 32mmol, CAS No. 4 1 7 7 2 2-1 1-3) ^(dlit 10M 
{CtKtK^^^P ^j^/U N-if;^;W^-f (2. 31g, 13. 98mmol) SrflD 

(3. 168g, 10. 69mmol, 80. 3%) %m%&M£k t LT#fc 0 
X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1. 32 (3H, t, J=7. 2Hz) , 2. 40-2. 50 (2H, m) , 
5.74 (1H, d, J=2.4Hz), 5.83 (2H, brs), 6.12 (1H, dd, J=2. 4, 5. 6Hz), 6.66 (1H, 
d, J=3. 6Hz), 7.01 (1H, dd, J=2. 4, 8. 8Hz), 7.32 (1H, d, J=2. 4Hz), 7.75 (1H, 
25 d, J=5.6Hz), 7.88 (1H, d, J=3. 6Hz), 8.19 (1H, t, J=5. 6Hz), 8.26 (1H, d, 

J=8. 8Hz) . 
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[0 2 12] 

MTtikffl2 7 — 2 N- (4- (1- (j^/KT^/) ^/V^^/V-l 

h-5 — f^KU/u) a-^v'— £W #/wi2ini: 

fi&ftl 2 7-1 a'jjfe $ fhfc N 1 — Ji^vV— 5- ( 2 - T ^ / - 4 - fc° U 
5 ^-^r v-- lH-l-^y K—ztofr/l^^rf - 5 F (3. 168g, 10. 69mmol) £r§t|f#H 

tlT. N, N-^WMrO* (30ml) fr^^^ 7K7K^*PTi-t o y 
v 5 ^ (1.25ml, 15. 40mmolh ^nn^^^^m/V (1.61ml, 12. 83mmol) ^rHII^M 

(1. 530g, 3. 67mmol, 34. 4%) £r ^-fel^^ i: LT#fc 0 
^-NMR Spectrum (CDC1 3 ) 8 (ppm) : 1. 32 (3H, t, J=7. 2Hz) , 3. 53 (2H, m) , 5. 48 
(1H, m), 6.58 (1H, d, J=4. 0Hz), 6.62 (1H, dd, J=2. 4, 5. 6Hz), 7.06 (1H, dd, 
J=2. 4, 8. 8Hz), 7.15 (2H, m), 7.20-7.27 (1H, m), 7.30 (1H, d, J=2. 4Hz), 7.37 
15 (2H, m), 7.45 (1H, d, J=4. 0Hz), 7.52 (1H, d, J=2. 4Hz) , 8.10-8.15 (3H, m) . 

[0 2 13] 

MIMffl 2 8 N 1 — *?-A'— 5 — ( 2 — ((4— ( 2 — t Kn^f"^ — < Z—^^-)Vy° 

20 mi&ffl 5-1 •V&tft£tl1t N 1 - * =f-;V- 5 - ( 2 — T 5 7 - 4 - fc° JJ vW) 

^rv 7 - 1 H— 1 — -Y ^ K^K^/l^^l^ K (150mg, 0. 53mmol) f/t Kp 

y 7 ^ (3ml) £ MJ J^/I^T 5; ^ (0.37ml, 2. 66mmolK # wfiffifc 

7^~;V (0.15ml, 1. 2ramol) IriJItTiTL. 3 0^fsW#tfc o 1— (2- 
t K n ^;/- 2 - ^ f /l^y D If fcV^S^ (412mg, 2. 39mmol) N, N — 

25 ^f;V*MT5 K (3ml) Wm&tiBZ.* 3 0IWtS#Lfc„ R^SK^SSfe^^ 

£zk-e^ssu «JS^7X> i&fq^fck u «i7K«tift^ b p # a -cftife l 
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$ J—JU= 9 5:5) ICkVmMl^, -J^/V^—T/V—^^^ (1:2) 

frbWMi&ffimz&xz 1 ®., mm&tfct z> z t \z. x $ ^ mm4b&$) (i89.4m g , 

0. 39mmol, 74. 2%) £ fi-fe^a £ LT#fc 0 
5 X H-NMR Spectrum (DMS0-d 6 ) 8 (ppra) : 1.28 (6H, s), 2.83 (3H, d, J=4. 0Hz), 

3.10-3.50 (8H, tn), 5.43 (1H, s), 6.56 (1H, dd, J=2. 4, 5. 6Hz), 6.67 (1H, d, 
J=3. 6Hz), 7.03 (1H, dd, J=2. 4, 8. 8Hz) , 7.30 (1H, d, J=2. 4Hz) , 7.36 (1H, d, 
J=2. 4Hz), 7.87 (1H, d, J=3. 6Hz), 8.08 (1H, d, J=5. 6Hz), 8.16 (1H, q, J=4. OHz), 
8.28 (1H, d, J=8. 8Hz), 9.21 (1H, s). 
10 [0214] 

1— (2-t KD^-2-^f-;^nfc"t-;v) ^ytt^T©*ST^ 

MjfM 2 8 — 1 ^SyjPjU 4— ( 2 - K P f — 2 — ^ ^/K^P \f^T^7V) 

15 -< v 5 ^— 1 — #/W^ — b (2. 203g, 10. Ommol) Srfh7t Kn 

-7=71/ (50ml) 2-t Kn^-2-^f;l'7 p nlft^s'^ 7^ 

K (1.25g, 12. Ommol), 1— o^/l-— 3 — ( 3 - v 5 ^ f-^T5 / 7°n t» 
zKvM* 5 K t Kp^pJJ K (2. 30g, 12. Ommol), 1— t KP^-lH-^y 
y'f D T y*— /H 7K?P4^ (l. 84g, 12. Ommol K h!Jxf;l/7 5y (3.35ml, 

20 24. Ommol) ^Px.T^ai? 7 0#Pffi# b7c 0 Rj&JS&SfcSfe^^Vl'fc 1 N jfeifet?^ 

^#3 (2. 823g, 9.21mmol, 92.1%) <£r&£,$fc:ifc*& t LT#fc„ 

X H-NMR Spectrum (CDC1 3 ) 6 (ppm) : 1.50 (6H, s), 3.52-3.55 (4H, m), 3.60-3.70 
25 (4H, m), 3.93 (1H, s), 5.16 (2H, s) , 7.34-7.38 (5H, m). 

[0 2 15] 

124 



WO 2004/020434 PCT/JP2003/0 10964 



Mjt#!l2 8-2 1- ( 2 - h Fp 2 - ^ f ;P/p ^<yjj>l 

M3tM2 8 - 1 -C^J$£;frfc^>-vvl- 4 — (2-t Kn^-2-^f/V7 t P 
M°ir=^;V) \?^? — 1 -#/W^— h (2. 82g, 9. 20mmol) £r^3?t#|g^,Ts 
^ ^ 7 —/V (100ml) 10 7 ^ £ A ^- V # — tf? >- (5 0%!) 

5 x^/b, i.96g) &1}U?t, ^^^^BE7K*g^bT— ifem#bfc 0 Srt^Iift 

5 ^tia^ ^fafb^ (l. 58g, 9. 20mmol, Sl^l) £$l#r?W^ £ 
LT#7c D 

X H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1. 49 (6H, s) , 2. 84-2. 94 (4H, m) , 3. 49 (1H, 
10 s), 3.62-3.70 (4H, ra). 

[0 2 16] 

jij 2 9 N 1 -*=f-;v- 5 - ( 2 - (( 3 - U^gy^T ^ / ) gT^X g 
7) #71^— 7^) 7^y-4-b°P^) t^rV- 1 H- 1 — fyK-/^;v# 

15 N — (4- (1- (y^vKTS:./) #/VaJ?:=.^— 1 H- 5 — f ^ K9 

71/) t^f'>- 2 — fc°JJ S?/l>) ^7 7W^y— b (I21mg, 0. 30mmol) t 3~ (if^^/U 

r^y) y*n \fjvr % >t^hmmm 27 1 mm^^i^ <t v mmt^m 06. 4m g , 

0. 22mmol, 73. 3%) £r &fe^iH LT#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 0.91 (6H, t, J=7. 2Hz), 1.50 (2H, m) , 
20 2.30-2.44 (6H, m), 2.83 (3H, d, J=4. 4Hz), 3.23 (2H, m) , 6.50 (1H, dd, J=2. 4, 

6.0Hz), 6.68 (1H, d, J=3. 6Hz), 6.82 (1H, s) , 7.04 (1H, dd, J=2. 4, 8. 8Hz), 
7.37 (1H, d, J=2. 4Hz), 7.87 (1H, d, J=3. 6Hz), 8.01 (1H, d, J=6. 0Hz) , 8. 10-8. 17 
(2H, m), 8.29 (1H, d, J=8. 8Hz), 9.04 (1H, s). 
[0 2 1 7] 

25 tH^g|K^T©7jiT^ Lfc 0 

M5g^!j2 9-1 Z7=c=-;V N- (4- (1- (p* ^/KT ^ 7 ) %/V7$^-;V-l 
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SBfftl 5-1 fotiN 1 -t^tV- 5- ( 2 -T ^ / - 4 - fc° !J 3r 

=2f vO - 1 H- 1-4^ K— /^/V7i?^i?-5 K (2. 163g, 7. 66mmol) £:SSt#lI] 
^Ts N, N-^f;VW7^F (50ml) 7K7K^*PT^t°P 
5 v 5 ^ (0.93ml, 11. 5mmolh h D xf ;l/7 5 > (2.4ml, 17. 24mmol) „ 9 n n^gfe 

:7cn=/l> (1.44ml, 11. 5mmol) £r|l|I#:MTU ifitff #Tt#^Lfc„ 1 B# 

— G&ffiifc ; Slflfe^vi>) fcTHfJSU (l : 10) fr>5> 

10 ^^W^^T^^M^Mi-^-irt-ct «5>t^lB^^(2.731g, 6. 79mmol, 

88. 6%) £r ^ & i: U X #fc 0 

^-NMR Spectrum (CDC1 3 ) 6 (ppm) : 3.09 (3H, d, J=4. 8Hz), 5.52 (1H, m), 6.62 
(1H, d, J=3. 6Hz), 6.89 (1H, dd, J=2. 4, 5. 6Hz), 7.01 (1H, d, J=2. 4Hz) , 7.11 
(1H, dd, J=2.4, 8. 8Hz), 7.14-7.40 (7H, m), 7.47 (1H, d, J=3. 6Hz) , 8.24 (1H, 
15 d, J=8. 8Hz), 8.41 (1H, d, J=5. 6Hz) . 

[0 2 18] 

gHM_3-Q N 1—* 5- (2- (((3- 

2lg_g7k) r^y) ^77P^=-/u) y-4-t°y >w jr^cz/- i h— i —4 

>lKwk^ik^jL±^ if 

20 N- (4- (1- (y^/VT^y) *;l/#=^-lH-5-^yK3J 

71/) ^-^v'— 2 — fcT U #/W^ — h (150mg, 0. 37mmol. §S3g0»J 2 9 — 1) 

mtt^fefoX •? a?S&ffc£-4& (51. 3mg, 0. llmmol, 29.5%) ^fiM^itT#fc 0 
1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.29-1.38 (2H, m), 1.50-1.55 (2H, m), 
25 1.64-1.68 (2H, m) , 1.88-1.92 (2H, m), 2.20-2.24 (2H, m), 2.62-2.66 (2H, m) , 

2.83 (3H, d, J=4. 4Hz), 3.06-3.12 (2H, m), 3.39 (1H, m), 4.49 (1H, d, J=4. 0Hz), 
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6.50 (1H, dd, J=2.4, 5. 6Hz), 6.67 (1H, d, J=3. 6Hz) , 6.84 (1H, s), 7.03 (1H, 
dd, J=2.4, 8.8Hz), 7.36 (1H, s) , 7.87 (1H, d, J=3. 6Hz), 8.01 (1H, d, J=5. 6Hz), 
8.05 (1H, m), 8.16 (1H, q, J=4. 4Hz), 8.28 (1H, d, J=8. 8Hz), 9.02 (1H, s). 
[0 2 19] 



Ijgj3 1 N l-^=f-;V— 5— (2- (((3- ( 4 — ,?< ^/Hf ^ 7 ^ — 1 — 

7^—/^ N- (4- (1- (^f^7^;) #/^JwV) -1H-5-- fyF 
y t^r^/- 2 — fcT y vvM #/W^ — h (150mg, 0. 37ramol N $J3t#!j 2 9-1) 
£ 1 — (3-7^//nt» -4 - ^f;ktV7i?y^P ) ||||fj2 7 tmifcte 
^jfefciUISf&ft:^* (133. 2mg, 0. 29ramol, 76.8%) £ i: LTf#fc 0 

L H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1. 53 (2H, m), 2. 11 (3H, s), 2. 11-2. 40 (10H, 
m), 2.83 (3H, d, J=4. OHz), 3.09 (2H, m), 6.50 (1H, dd, J=2. 4, 5. 6Hz), 6.67 
(1H, d, J=3. 6Hz), 6.84 (1H, s), 7.03 (1H, dd, J=2. 4, 8. 8Hz), 7.36 (1H, d, 
J=2. 4Hz), 7.87 (1H, d, J=3. 6Hz), 8.01 (1H, d, J=5. 6Hz), 8.05 (1H, m), 8.16 
(1H, q, J=4. OHz) , 8.28 (1H, d, J=8. 8Hz) , 9.01 (1H, s) . 
[0 2 2 0] 

Hi 3 2 5- (2- (3- (4-t^y-4- (b°P U v ? >-- 1 — /V) ^ 
=f-;V) frWK) bTp ^^-4-^/^^r^) -1H — f ^ 1 — 

4— ((4- ( 1 — ^ /Us<^£4 As— 1 H — f K-;V- 5 —4/l's$~$ciy) fc° 

JJ^V-2-^) 75/*;^=;V75y) Ti/y K (130 mg, 

0.31 mmolK t°n U v^y (0. 053 ml, 0. 63 mmol) £rffi V^tHMll 8 £ MffiORfS 
£rfrV\ LT^lE'fb'^ (113 mg, 0.24 mmol, 77 %) £#7t 0 

X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm): 1.64 (2H, m), 1.71 (2H, m), 1.82 (2H, m), 
2.20 (2H, t. J=6.8Hz), 2.83 (3H, d, J=4.0Hz), 3.09 (2H, q, J=6.8Hz), 3.22 
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(2H, t, J=6. 8 Hz), 3.33 (2H, m), 6.50 (1H, dd, J=2. 4, 5. 8 Hz), 6.67 (1H, d, 
J=3. 6 Hz), 6.86 (1H, d, J=2. 4 Hz), 7.03 (1H, dd, J=2. 4, 9.0 Hz), 7.36 (1H, 
d, J=2. 4 Hz), 7.87 (1H, d, J=3. 6 Hz), 8.00 (1H, m), 8.03 (1H, d, J=5. 8 Hz), 
8.16 (1H, m), 8.28 (1H, d, J=9. 0 Hz) , 9.00 (1H, s) . 
5 [0 2 2 1] 

$^ffij3 2-l 4- ((4- (1 - ^f;l/^;w^^;v- 1 FL-4 1/ K— /u— 

10 ^^)V 4 — T $ f Sfeglig: (1. 0 g, 6. Oramol) £rN, N-v^^A- 

tfc/W»T5 K (6. 7 ml) fc«B5SS£-£\ 5 N^Cgft-fb^ MJ & AtK^^ (1.2 ml, 6.0 
mmol) mmzXfflfr^fto ^ ^ fc. Z7^^/I^ N- (4- (1- (j*^ 

5 / ) %A'tf~A'— 1 H- 5 -^fy KJJ n^rV) - 2 - t° U v>A) — N — (7 
=^^/^7}?=/^) *;W^- h (700 mg, 1. 3 mmol s $S3i0i| 5 - 2 ) ^D^i s 

msst^ ^HTMits as^i/ y * 7 a * n ^ h (s 

drv-U v-TBW- 3 0 0, ^k^/v) CtilU ^Hfett^#i^r#fc 0 ^^L 
h 7 t FP77> (6. 0 ml) N ^ ^ 7 — /V (3. 0 ml) fcjgfl? L s 4 NtK 

mt Vf-v* (i.i mi) ^?a-e 3 . 5 B#r^f*# u/c 0 r r ^^ia-e»# 

20 TlNti (4.4ml), 7K (2ml) &to^W&t^^/U^tb^&ft<&&fc^fofr^ 

gfe#s la^itsr t^j: 19, m&ffi&k isxmmik&m (411 mg , l.ommoi, 

75 %) £r#fc 0 

25 ^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.63 (2H, m) , 2.20 (2H, t, J=7. 4 Hz), 2.83 

(3H, d, J=4. 0 Hz), 3.10 (2H, m), 6.52 (1H, d, J=5. 4 Hz), 6.68 (1H, d, J=3. 6 
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Hz), 6.87 (1H, s), 7.04 (1H, dd, J=2. 4, 9.0 Hz), 7.37 (1H, d, J=2. 4 Hz) , 7.88 
(1H, d, J=3.6Hz), 8.03 (2H, m), 8.17 (1H, d, J=4.0Hz), 8.29 (1H, d, J=9. 0 
Hz), 9.03 (1H, s), 12.05 (1H, s) . 
[0 2 2 2] 

HffiffJ 33 5 - (2- (3 - (3 - P ^A^jU^^f ;V) \*jy) 

4- ((4- (1 -^^VW£?/W^-f yl^- 1 H — 4^ ^— 5 f/l^^vO fc° 

!J v>> — 2 — 7^i7M^7^/) -f^Vv? Ti'y K (200 mg, 

0. 49 mmol, Wk%\ 3 2-1), v-^ n \f jVT 5 ^ (0. 028 ml, 0. 58 mraol) 

fflV^^ffi^8 £|Rj«©KJS«rfTV\ i: bTaHB-fb^* (166 mg, 0.37 

mmol, 76 %) £r#fc 0 

'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.33-0.37 (2H, m), 0.54-0.59 (2H, m), 1.62 
(2H, m), 2.02 (2H, t, J=7. 4 Hz), 2.58 (1H, m) , 2.85 (3H, m), 3.08 (2H, m), 
6.53 (1H, dd, J=2. 4, 6.0 Hz), 6.70 (1H, d, J=3. 6 Hz), 6.88 (1H, d, J=2. 4 Hz), 
7.06 (1H, dd, J=2.4, 8. 8 Hz), 7.39 (1H, d, J=2. 4 Hz) , 7.86 (1H, d, J=3. 6 Hz), 
7.90 (1H, d, J=3. 6 Hz), 8.04 (1H, m), 8.05 (1H, d, J=6. 0 Hz) , 8. 19 (1H, d, 
J=4. 2 Hz), 8.31 (1H, d, J=8. 8 Hz), 9.04 (1H, s). 
[0 2 2 3] 

4 5- (2- (3— (4- (4-b 

H — >f ^ K— 71^— l — ^/uaff^jfe / gvvr g K 

4- ((4- (1 - /f;^;!//^^^- 1 H — K— /U— 5 —^jVHr^-'t/) tf 

y v 5 ^- 2 — r /i/) 75 / ^;i/#^7 ^ y ) y ^ ^ t^^ k (200 mg , 

0. 486 mmol N W&ffl 3 2 — 1), 4 - fc Ko^f^/- 4 - / f;Vfc°^ y 

(110 mg, 0.729 mmol)Sr^V^T^ffiM8 i: PJ^©^JESSrfTV\ £ LTfJC 
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fBfc-n^ (195 mg, 0. 383 mraol, 78. 9 %) £r#7c D 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.08 (3H, s),. 1.22-1.44 (4H, m), 1.62 (2H, 
m), 2.27 (2H, t, J=7. 4 Hz), 2.83 (3H, d, J=4. 0 Hz) , 2.97 (1H, m), 3.08 (2H, 
m), 3.29 (1H, m), 3.47 (1H, m), 3.89 (1H, m), 4.33 (1H, s), 6.50 (1H, d, J=6. 0 
Hz), 6.67 (1H, d, J=3. 6 Hz), 6.87 (1H, s), 7.04 (lH, d, J=9. 2 Hz) , 7.36 (1H, 
s), 7.87 (1H, d, J=3. 6 Hz), 8.01 (1H, ra) , 8.02 (1H, d, J=6. 0 Hz), 8.16 (1H, 
m), 8.28 (1H, d, J=9. 2 Hz), 9.00 (1H, m). 
[0 2 2 4] 

jjj 3 5 5— (2— (3— (3— (S^^tofr/W^Wyk) -fxndA/) 
■± K) ^Vjji^A^zdJkA^^l -1H — i >~ K — A/— 1 —jjjv^^Wk 

4- ((4- (1 — t^-flsUAs'^J )V— 1H — >fyK- 7V— 5 {/V$-3ris) tf 

V i?>—2—'( A*) T 5 y %/V7$=. >VT % /) ^fpy^ 7Vy K (130 mg, 
0. 31 mmol, MM3 2-1), v^xf^J ^ y (0.066 ml, 0. 63 mmol) £rJlV^T 
^JSM 8 t f&\1M<DR}fc&Tf\/^^ M&ffi& h IsXM&fc&Vo (94 mg, 0.20 mmol, 
64 %) £r#fc„ 

Ml-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 0.96 (3H, t, J=7. 2 Hz), 1.04 (3H, t, J=7. 2 
Hz), 1.63 (2H, m), 2.25 (2H, t, J=7. 2 Hz), 2.83 (3H, d, J=4. 4 Hz), 3.09 (2H, 
m), 3.22 (4H, m), 6.51 (lH, dd, J=2. 0, 5. 6 Hz), 6.67 (1H, d, J=3. 4 Hz), 6.86 
(1H, d, J=2. 0 Hz), 7.03 (1H, dd, J=2. 4, 8. 8 Hz), 7.36 (1H, d, J=2. 4 Hz), 7.87 
(1H, d, J=3. 4 Hz), 8.02 (2H, m), 8.16 (1H, d, J=4. 4 Hz), 8.29 (1H, d, J=8. 8 
Hz), 9.00 (1H, s). 
[0 2 2 5] 

6 5- (2— (3— (3- (^5vk;fr/W^>f /V) 7°P b» frW 

75 K 



130 



WO 2004/020434 



PCT/JP2003/010964 



4- ((4- (l-^f;^/W^;V-lH — f V ;V— 5 — ^/M^vO t° 
y v 5 ^- 2 — 75; #/t^— /i/T 5 / ) -f*f- V y 2 T-yy K (150 mg, 
0.36 mmol N 3 2-1), ^ f ;I^7 5 y ttt (49 mg, 0.73 mraol) ^ffiV^ 

THffi$l8 <b|W]tl(DKj£;£r?TV\ M£J£iHr£ LTlIfB^fe (107 mg, 0. 25 mmol, 
5 69 %) £r#fc 0 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.61 (2H, m), 2.03 (2H, t, J=7. 6 Hz), 2.51 
(3H, d, J=4. 4 Hz), 2.83 (3H, d, J=4. 0 Hz), 3.06 (2H, q, J=6. 4 Hz), 6.50 (1H, 
dd, J=2. 4, 5. 6 Hz), 6.67 (1H, d, J=3. 6 Hz) , 6.86 (1H, d, J=2. 4 Hz), 7.03 (1H, 
dd, J=2. 4, 9. 2 Hz), 7.36 (1H, d, J=2. 4 Hz) , 7.71 (1H, m), 7.87 (1H, d, J=3. 6 
10 Hz), 8.03 (2H, m), 8.16 (1H, d, J=4.4Hz), 8.28 (1H, d, J=9. 2 Hz), 9.01 (1H, 

s). 

[0 2 2 6] 

mfeM3 7 Nl-^f;V-5- (2- (^P^^y-l-^^M^) T 
^ 7 - 4 - \f U vW 1 H— 1 — ^ >; FWV#/VjjjHt^ K 

15 m&\5-2^^^thf^^^;U N- (4- (1- (^W5/) 

^-lH-5-^yFU/l') tdry- 2 - fc"}) -N- (;7 ^ / v^/V 

7j^/l^) ^7/W^y— f (532mg, 1. 02mmol) it°n!)^y (0.42ml, 5. Ommol) 
bMMM5 tW\mts:^mz£. V , WMit^^} (265mg, 0. 70mmol, 69%) £r&fe^ 
tH £ LT#fc 0 

20 MS Spectrum (ESI): 380 (M+l), 759 (2M+1) . 

J H-NMR Spectrum (DMS0-d 6 ) 8 (ppm): 1.78-1.84 (4H, m), 2.83 (3H, d, J=4. 5Hz), 
3.22-3.36 (4H, m) , 6.54 (1H, dd, J=2. 3, 5. 6Hz), 6.67 (1H, d, J=3. 6Hz), 7.03 
(1H, dd, J=2. 3, 8. 7Hz), 7.35 (1H, d, J=2. 3Hz) , 7.41 (1H, d, J=2. 3Hz), 7.87 
(1H, d, J=3.6Hz), 8.04 (1H, d, J=5. 6Hz), 8.16 (1H, m), 8.28 (1H, t, J=8.7Hz), 

25 8.59 (1H, s). 

[0 2 2 7] 
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mMM3 8 Nl-^f;v-5- (2- (fc°^?J W— 1 — ^/WE/UtE^/]/) T 
§ / - 4 — bT p y^) 1 H- 1 1/ KriZk^ik^ir£±^ E 

8S3t09 5 - 2^$*lfc7x^ N- (4- (1- (/^/KT^/) ^7/^ 

t^r^- 2 - fc°JJ vvV) — N— (7«;^*/l' 
5 7}s^yl/) #/W^— b (463rag, 0. 885mmol) ik°^P^y (0. 44ml, 4. 4mmol) 2>> 

bllJfeM5 ^l^ft^jfe^cfc 5 > SSiafl^* (265mg, 0. 674mmol, 76%) 

MS Spectrum (ESI) : 394 (M+l) , 787 (2M+1) 

: H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.37-1.57 (6H, m), 2.83 (3H, d, J=4. 4Hz), 
10 3.26-3.45 (4H, m), 6.54 (1H, dd, J=2. 4, 5.4Hz), 6.67 (1H, d, J=3. 4Hz), 7.03 

(1H, dd, J=2.4, 8.8Hz), 7.30 (1H, d, J=2.4Hz), 7.36 (1H, d, J=2. 4Hz) , 7.87 
(1H, d, J=3. 4Hz), 8.05 (1H, d, J=5. 4Hz), 8.16 (1H, m) , 8.28 (1H, t, J=8. 8Hz) , 
9.05 (1H, s). 
[0 2 2 8] 

15 jli3 9 Nl-^f7V-5- (2- ((4 Fp^^!)^) t) ;Vt$=- 

M T^7-4-(f!J t^r'>- 1 H— l —4 is KrzZk^vk^jjt± § E 

2 9-1 T^$c $ ttfc 7 ^ —A- N- (4- (1- (y^/i^T^y) 
7$>^l;V— 1 H — 5 — i ^ K P As) t^>-2-tf^^) b (402mg, 

1. Ommol) i: 4 - t Kp 3->fc°-< JJ v'y^fcllMj 27t |wl«S>fc#ifcfc: «t D «fBfb 

20 (86. 7mg, 0. 21mmol, 21.2%) & Sfe^^ £ UT#fc 0 

l H-flMR Spectrum (DMS0-d 6 ) 5 (ppm): 1.60-1.70 (2H, m), 1.75 (1H, m), 2.83 (3H, 
d, J=4. 4Hz), 2.95-3.01 (2H, m) , 3.55-3.65 (2H, m) , 3.71-3.76 (2H, m) , 4.64 
(1H, d, J=4.0Hz), 6.53 (1H, dd, J=2. 4, 5. 6Hz), 6.67 (1H, d, J=3. 6Hz) , 7.03 
(1H, dd, J=2. 4, 8. 8Hz), 7.32 (1H, d, J=2. 4Hz), 7.36 (1H, d, J=2. 4Hz) , 7.87 

25 (1H, d, J=3. 6Hz), 8.06 (1H, d, J=5. 6Hz), 8.16 (1H, q, J=4. 4Hz), 8.28 (1H, 

d, J=8. 8Hz), 9. 10 (1H, s). 
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[0 2 2 9] 

jii4 0 N l—^f-zv— 5- (2- (4-^yt°^!)^y-l--Y;^;^ 
T^/-4-t°V i?j>u) t^->- 1 H- 1 ->f y K-;^;^^f ^ K 
5-2 -e-^/& $ fritz. 7 rc N- (4- (1- (t^/VT^J) jJA*& 

iH-5-^f y KU/v-) ^-^ix— 2 — try s?/i>) -N- (^^y^v-^/i/ 

sj? #/W^— h (440mg, 0. 841mmol) £rN, N-v'^MMT^ F (5 

ml) fcl$8$¥£it\ b !7 s-^-jVT 5 (0. 543ml, 3. 90mmol) 4 - U K>i£Bttft 
— 7KfPfe (0. 530g, 3. 93mmol) ^rJn^T 2 R#P H 1ift^ U ^^S^Srg^Sfe^^/W^TK 
Tf^Elx^TtjlSS:iBN6UT % flfB-fbl^ (0. 202g, 0. 496mmol, 59%) £rl!£feT^r 

L H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 2. 32 (4H, t, J=4. 9Hz) , 2. 82 (3H, d, 
J=4. 3Hz), 3.68 (4H, t, J=4. 9Hz), 6.55 (1H, dd, J=2. 3, 5. 6Hz), 6.67 (1H, d, 
J=3. 6Hz), 7.03 (1H, dd, J=2. 3, 8. 6Hz), 7.37 (2H, s), 7.87 (1H, d, J=3. 6Hz), 
8.09 (1H, d, J=5. 6Hz), 8.17 (1H, m), 8.28 (1H, t, J=8. 6Hz), 9.37 (1H, s) . 
[0 2 3 0] 

"SMMA 1 5- (2- (((4 — t: KP^-4-^^b°^!)y>y- 1 
Xjuig^nSi T_g_Z) 1^1^-4-^;^^) -1H — i^K— /v— 1— # 

4-t Kn^r^-4-^f;Vt°-<iJ^y-Mi; (508 mg, 3. 83 mmol, Mfj8 
-3)^N,N-^fM;^7 5K (8 ml) t»# U h 5 xf^r 5 ^ (2 ml) 
^JPX., SfiT?a#bfeo N- (4- (1- (^f/ur^y) 

)(;;^;v-lH-5 — f^KJ? n^rvO — 2 — fcTIJSW -N- (7i;^ 
#/t^=/I^) #/W^ — h (500 mg, 0. 957 mmol N WtM 5 - 2) ^UX» 

8 L7c D RJE£88R&BfcR^/i>->fc tei^fB U «® ^fekM^ ^ 

TBW- 3 0 0, g^^c^/t—g^^c^vi/ : S — /P= 20 : 1 — 10 : 1 ) 
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t> s M&ffiMi k ^Xmm{k&'%) (385 mg, 0. 909 mmol, 95. 0 %) £r#fc 0 
1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.08 (3H, s), 1.33-1.40 (4H, m) , 2.83 (3H, 
d, J=4. 4 Hz), 3.14 (2H, ra), 3.63 (2H, m), 4.27 (1H, s) , 6.53 (1H, dd, J=2. 4, 
5. 6 Hz), 6.67 (1H, d, J=3. 4 Hz), 7.03 (1H, dd, J=2. 4, 8. 8 Hz) , 7.32 (1H, d, 
J=2. 4 Hz) , 7. 35 (1H, d, J=2. 4 Hz), 7. 87 . (1H, d, J=3. 4 Hz), 8. 06 (1H, d, J=5. 6 
Hz), 8.16 (1H, ra), 8.28 (1H, d, J=8. 8 Hz), 9.04 (1H, s) . 
[0 2 3 1] 

jlM4 2 (2— ((4- KP^r^-l-^f;^ 

^^-M fcf^JJvV) 3};V7$~/V) / — 4 — Witty) t^-lH-H 

W£M 5-1 X&}$£ frlfzi N 1 — ^ 7- /Is— 5- (( 2 -T ^ / - 4 - t 0 U 
t^f-^) — 1 H- 1 — W ^ K^-/^/^^= 3 rf- 5: K (150mg, 0. 53mmol) k 4 — ( 1 
— t Kn^-l-^f^x^) k^P^y (342rag, 2. 39mmol) ^&HIi2 

8 k mm^m^ x r> . wMit^-m (71. i mg , 0. i6mmoi, 29. 7%) e^di k u 

T#fc 0 

1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 0.99 (6H, s), 1.03-1.09 (2H, m) , 1.30 (1H, 
m), 1.60-1.64 (2H, m) , 2.54-2.61 (2H, m) , 2.83 (3H, d, J=4. 4Hz), 4.08 (1H, 
s), 4.10-4.15 (2H, m), 6.53 (1H, dd, J=2. 4, 5. 6Hz), 6.67 (1H, d, J=3. 6Hz), 
7.03 (1H, dd, J=2. 4, 8.8Hz), 7.32 (1H, d, J=2. 4Hz), 7.36 (1H, d, J=2. 4Hz), 
7.87 (1H, d, J=3. 6Hz), 8.06 (1H, d, J=5. 6Hz), 8.16 (1H, q, J=4. 0Hz), 8.27 
(1H, d, J=8. 8Hz), 9.04 (1H, s) . 
[0 2 3 2] 

4— (1 - 1 Kn^v/- 1 -f?-}V^;V) t°^y v^^f±mT<D^i^^bfc 0 
MjfM4 2-1 ^<i/-J/v 4—^ h^jy^>/y^=-7U\i 0 ^<V v^£- l — %A^i$ 
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4 — h-3f-i/J3/l'tf~/l'}?'<y (1. 572g, lO.Omraol) %ff7kKo77>' 

(50ml) tKtK^^PTJ- b V ^/IsT $ > (2.79ml, 20. Ommol) N ? 

no^it-<^^l> (1.71ml, 12. Ommol) ^i&"C— HfeS&$ bfc 0 

h^77^- (2§ffl^ ; IM^f^ : ^^f->-= 1 : 3) la^ttU SUB-ft: 

(2. 315g, 7.95mmol, 79.5%) £r&&£$ft*fc4& £ LT#fc„ 
Hi-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.26 (3H, t, J=7. 2Hz), 1.60-1.70 (2H, m) , 
10 1.80-2.00 (2H, m), 2. 46 (1H, m) , 2.80-3.00 (2H, m) , 4.00-4.20 (2H, m), 4.15 

(2H, q, J=7. 2Hz) , 5. 13 (2H, s) , 7. 29-7. 38 (5H, m) . 
[0 2 3 3] 

WaM 4 2-2 ^<1/%?;V 4— ( 1 — Kp^- 1 — ^ gvt^gvj^ 

15 SS3SIM4 2-1 -C^^^ilfc^^v 5 /!/ 4—^ h ^v^777l^^^/l^t: 0 ^i; — 1 

— ft/UT^^-i/ls— h (2. 315g, 7.95mmol) Sr^^#H^T> f b 7 t Kn77^ 
(25ml) *tK?&^*PT^^^W^^I>A^t3 5 K (0. 93M) <r h 

7t Kn7 7^M (32.5ml, 30. 2mmol) ^ITU M^T— Bfe^# Lfc D R 

20 -CSfe^ U ^7K«^ h y !7 A "CffcM bfc c ^atw* U is V $> tflV-b ^ A ^ n 

(1. 786g, 6.44mmol, 81.0%) «rft&fejfc:tfc4&£ LT#fc 0 
l H-NMR Spectrum (CDC1 3 ) 6 (ppm) : 1.18 (6H, s), 1.18-1.27 (2H, m), 1.40-1.48 
(1H, m), 1.74-1.78 (2H, m), 2.60-2.80 (2H, m), 4.20-4.40 (2H, m) , 5.13 (2H, 
25 s), 7.27-7.37 (5H, m). 

[0 2 3 4] 
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;V) 1 — #/Htf?3^l>— h (1. 786g, 6. 44mmol) ^rUSffpgl^n^ 

^ * (100ml) 10%^7i>^ *^>(50%!) 

K l.37g) ^MtL, ^rtlrtJ±7K*ttLT- 8feiJH#Lfc 0 ^F*]£r»fl 



fcS£*SH-5 r £ ^ J; >9 > «ff3^1^ (922mg, 6. 44mmol, fc&m ZWiBc^m t 
LT#fc 0 

Hl-NMR Spectrum (CDC1 3 ) 8 (ppm) : 1.18 (6H, s), 1.26-1.42 (3H, m), 1.74-1.80 
10 (2H, m), 2.57-2.64 (2H, m) , 3.14-3.22 (2H, m) , 3.48 (1H, s). 

[0 2 3 5] 

mmm4 3 5- (2- (((4- tf^ys? 

15 4 — (1— ((4— ( 1 - ^ f /^/W^^f/V- 1 H-^ y K^-^- 5 ^t^r 

I/) t°y^y-2 — { M T 5; y %;vt$~;v) y^y-4-^;v) U v 

$ T-yy F(170mg, 0. 35mmol) IrN, N-^WM7 5K (7.0ml) ^ 
jgft U f/WT ^ ^^Stit (48 mg, 0. 71 mmol) . ^i/y* MJ T /V 

— 1 — /f/^^r^ hV (v^^Vt'T^y) ^^^—J^^^i^^^t 3 ^-*^ 7 
20 h (314 mg, 0. 71 mmol) N h V xf^7 5 > (0. 35 ml) SrJjl*., 2 B# 

iyyy/NHyy ^^/k^^i^^— Bfflfe^^"^— ^ ^ / — /^) ^"CWJ4b > 

25 /W-T«. @3^4feSrii®^ i^^vi^c— ^yi^-Cgfe^ SJRf6J**?-5 ZLkfc&V) s 
ife7^7 7^ £ LTflfB'fb^^/ (30 mg, 0.061 mmol, 17 %) £r#fc 0 
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'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.87-1.00 (2H, m), 1.13 (2H, m), 1.33 (1H, 
m), 1.46 (2H, m), 1.57 (2H, m) , 1.99 (2H, t, J=7. 4 Hz), 2.52 (3H, d, J=4. 4 
Hz), 2.65 (2H, ra), 2.83 (3H, d, J=4. 0 Hz) , 4.03 (2H, m), 6.53 (1H, d, J=6. 0 
Hz), 6.67 (1H, d, J=3. 4 Hz) , 7.03 (1H, d, J=9. OHz), 7.31 (1H, s), 7.35 (1H, 
5 s), 7.66 (1H, m), 7.87 (1H, d, J=3. 4 Hz) , 8.06 (1H, d, J=4.0Hz), 8.16 (1H, 

d, J=4. OHz), 8.27 (1H. d. J=9. 0 Hz) , 9.05 (1H, s). 
[0 2 3 6] 

M3affi]4 3 — 1 t e r t —-f s $~A' 4 — (3 — b ^y^J jV^^fVrfxi tf/U) 

io \?^<y -J i/— i b 

g^H^ 0 2/3 2 8 7 2 ^ MBt© t e r t - ^f ^ 4- (2 

- ( yjvau^/— 4 /U^-^-iy) V v 5 ^— 1 -^/V^V l> 

— b (7.55 g, 19. 7mmol N CAS No. 89151-45-1) £r^*/ — /V 
' fcgfcfl? VP ^Stv^^/V (3. 3 ml, 21. 3 mmol) N tMJ l^^b^v'K (1.45 

15 g, 21.3 mmol) <^|J^U g*»T2. 5iWWLfc„ ^^Tr^ft 

imm^^^^^xmmkM^rmm^t-o zn&v* f-jv^jv^^ k (20 

ml) CfiL, PfWP7^ K (1. 7 g, 40 mmol), tK (0. 36 ml, 20 mmol) & 
MX-, 185°C^T 1 . 5 NfBB, $ b ^ 195°C^T 2 B#f^M^# bfc 0 MJ=*T?#C 

v b (Sdri^y v-TBW- 3 0 0 N f-^-g»^/W£) fcT*iSi£U SfcJI 
fejft^t UTSHB-fk^ (2.60 g, 8.7 mmol, 43 %) £r#fc„ 
X H-NMR Spectrum (CDC1 3 ) 6 (ppm) : 1.02-1.13 (2H, m), 1.23-1.29 (5H, m), 1.39 • 
25 (1H, m), 1.45 (9H, s), 1.62-1.69 (4H, m), 2.29 (2H, t, J=7.4Hz), 2.67 (2H, 

m) , 4. 07 (2H, m) , 4. 13 (2H, q, J=7. 2 Hz) . 
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[0 2 3 7] 

t e r t —-77- A* 4 - ( 3 h /V7$~/W7ti \f;V) JJ v 5 ^- 1 - 

tf/l^^W- b (1. 2 g, 4. 0 mmoU SaagM 4 3 - 1) ^M)7;Wtn^ (3.0 

10 -/^) TfflfiKU Hfejft^t bT«fB-fb^«J (1.15 g, J&ftft) 3r#;fco 

^-NMR Spectrum (CDC1 3 ) 6 (ppra) : 1.26 (3H, m), 1.28-1.37 (2H, ra), 1.40-1.52 
(3H, m), 1.64 (2H, m) , 1.86 (2H, m), 2.29 (2H, t, J=7. 4 Hz), 2.82 (2H, ra), 
3. 35 (2H, m), 4. 13 (2H, m). 
[0 2 3 8] 

15 MIM4 3- 3 5- (2- (((4- ( 3 h ^^Vt^j^/i^P tf/P) 

U y^— l — -f/t-O ^vj^i^/jk) T^_Z) tfUv^-4 — — 1 H — 

x.f-A' 4 — ( U — 4 — 4 /Is) Zff- Is" — *> (650 rag, 2. 0 mmol N 4 
3-2) ^N, N-^WM7 5K (3.35ml) ^fSM^^ N 
20 - (4- (1- (^W^;) jfr/Vaj^w- 1 H- 5 -4 1/ KU n=3rV) -2 

— trp — N— (7x/^V*^=^) (350 mg, 0. 67mmol N 

wmm 5 - 2)'&M>t, mux* 1 B#r H w#u7c 0 ^^^^s^^/v-tk^^e 

jjy K$ u^r Y QSrdrvy V7BW- 3 0 0 N i^^— g^^^vi^— ^ ^ / — 
25 /V3fc) i-T^U, g£Hfe?|ij#t4^ £ LTHiE'fk;-^ (271 mg, 0. 54mmol, 80%) £ 
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'H-NMR Spectrum (CDC1 3 ) 8 (ppm) : 1.05-1.16 (2H, m), 1.22-1.28 (5H, m), 1.43 
(1H, m), 1.62 (2H, m), 1.71 (2H, ra), 2.27 (2H, t, J=7. 4 Hz), 2.80 (2H, m), 
2.95 (3H, d, J=4. 4 Hz), 3.99 (2H, m), 4.12 (2H, q, J=7. 2 Hz), 6.09 (1H, d, 
J=4.4Hz), 6.46 (1H, d, J=3.4Hz), 6.58 (1H, dd, J=2. 0, 5. 6 Hz), 7.04 (1H, 
5 dd, J=2.0, 8. 8 Hz), 7.24 (1H, s), 7. 28 (1H, d, J=2. 0 Hz), 7.32 (1H, d, J=3. 4 

Hz), 7.54 (1H, d, J=2. OHz), 8.03 (1H, d, J=5.6Hz), 8.20 (1H, d, J=8. 8 Hz) . 
[0 2 3 9] 

»J4 3~4 4- (1- ((4- ( 1 - ^ f 1 H-^f V K- 

10 -4^) ^f!)y^ TJ/_2. E 

5- (2— ((4— ( 3 -x h drv'^^/jf^^^n t» fcT^JJ — 1 f/i^# 

/I^Tjwk) T3:/) tfJJ ^^-4— T/^drv-) -lH-^yK^-l-*;V 
^ fA'T 3; K (271 mg, 0. 54 mmol, MMM 4 3-3) h 7 t Kn7 

7^ (3. Oml)^ ^7 — /I- (1.5 ml) }I^UIlTMNMft!)f !)A (0.54 

15 ml) ^Px. N IfiT- 3 . 5H#|ffl*#Lfc„ ^ ^ t^fitrS#T 1 Ntt (2.2 ml) 

S-il-i^ Mfel^^i: LT^lfB-fb-^^ (170 mg, 0.35 mmol, 66%) £r#fc 0 
^-NMR Spectrum (DMS0-d 6 ) 8 (ppm): 0.93 (2H, m), 1.16 (2H, m), 1.36 (1H, m), 
1.47 (2H, m), 1.58 (2H, m), 2.15 (2H, t, J=7. 4 Hz) , 2.66 (2H, m), 2.83 (3H, 
20 d, J=4. 2 Hz), 4.02 (2H, m), 6.53 (1H, d, J=6. 0 Hz) , 6.67 (1H, d, J=3.4Hz), 

7.03 (1H, d, J=9.2Hz), 7.31 (1H, s), 7.35 (1H, s), 7.86 (1H, d, J=3.4Hz), 
8.05 (1H, d, J=6. 0 Hz) , 8.15 (1H, d, J=4.2Hz), 8.27 (1H, d, J=9. 2 Hz), 9.02 
(1H, s). 

[0 2 4 0] 

25 ^1W4 4 5— (2— (((4— ( 3 - ^/W^^/^p b» tf^Uv^— 1 
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4- f/V) ~?&l/7% K (547 mg, 1.41mmol) ^N, N — v 5 

^fM;^7^ F (3 ml) fc$#?L % :7^-a. N— (4- (1- (y^vKT 

i h- 5 — fyKpn^v) — 2 — try^/U') — n— (^^ 

5 y ^->^7/Vx}?^^) #/W^ — f (210mg, 0. 402mmol > $£3lr#iJ 5 - 2) &1)tt?L, 

v ^ A f x^l, iff Til b JS^^ ^ 7 A ^ n v h 

io ^=3rf-^-e#IRbfc 0 5j£iH<HtBu ?vi>-c«3$§k mMMM-f Z> z. k 

fc«fc»K m&ffiMik IsTWtBik&HO (157 mg, 0.328 mmol, 81.7%) £#fc 0 
X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 0. 87-1. 00 (2H, m), 1. 10-1. 16 (2H, m), 1. 35 
(1H, m), 1.42-1.50 (2H, m) , 1.58 (2H, m), 1.98 (2H, t, J=7. 4 Hz), 2.65 (2H, 
m), 2.83 (3H, d, J=4. 0 Hz), 4.03 (2H, m), 6.53 (1H, dd, J=2. 0, 5. 6 Hz), 6.67 
15 (2H, m), 7.03 (1H, dd, J=2. 0, 9.0 Hz), 7.20 (1H, s) , 7.31 (1H, d, J=2. 0 Hz) , 

7.35 (1H, d, J=2. 0 Hz), 7.87 (1H, d, J=3. 2 Hz), 8.06 (1H, d, J=5. 6 Hz) , 8.16 
(1H, m), 8.28 (1H, d, J=9. 0 Hz), 9.05 (1H, s) . 
[0 2 4 1] 

20 g||4 4—1 tert - ~f^;V 4 - ( 3 - i>;W^^ 71^-7° P gVvQ J 

tert — ^Vl> 4 - (3 —cc Y^^jj/VHR^A'-fn \f ;V) ]) 1 - 

%/Ui$3ci/ls~-h (0. 60 g, 2.0mmol % 3K3£M4 3 — 1) i/K;VA7 5 K (0. 27 ml, 
6. 7mmol) £rN, N-^^fMM7^F (1.0 ml) ^^f^, 1 0 0 °C1?*B 
25 it&$t#T^ h y f K (0. 095 g, 1. 4 mmol) SrflH&x ^Sf#IH^T 1 0 

o °c -e 2 mm mmmw l fc Q „ Rmmm - mm^ j-tv xc #is 
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5:5-85:15) fcTfflfSJ U m&ibVtWl t UT«BB-fb^* (0. 38 g, 1. 4 mmol, 
70 %) £r#fc D 

^-NMR Spectrum (CDC1 8 ) 8 (ppm) : 1.03-1.14 (2H, m), 1.26-1.31 (2H, m), 
1.35-1.45 (1H, ra), 1.46 (9H, s), 1.63-1.71 (4H, m), 2.22 (2H, t, J=7. 6 Hz), 
2.67 (2H, m), 4.07 (2H, brs), 5.30 (1H, brs), 5.39 (1H, brs) . 
[0 2 4 2] 

1MJ4 4-2 4- (bf^U v>^- ^>7^K 
t e r t —•^f'A' 4 - ( 3 -#/W^^ /I^U fcVl^) fc°-^!J v?^- 1 — jJ/Vifr 
b (0. 38 g, 1.4 mmol, 4 4 - 1 ) ^HJ7/^nftt (2 ml) 

^v"7AT«b, itt£r^J±Tit$SL;fc 0 atSSrVP ^7^7 n^r h (a 

ta^-a^ (o.55 g , mm#})&%fto 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 0.90-1.01 (2H, m), 1.09-1.15 (2H, m), 1.26 
(1H, m), 1.45 (2H, m) , 1.55 (2H, m), 1.98 (2H, t, J=7. 4 Hz) , 2.43 (2H, m), 
2.91 (2H, m), 6.65 (1H, s), 7.20 (1H, s) . 
[0 2 4 3] 

jli4 5 5- (2- ((4- ((t°P 1J y^- 1 --Y/V) jjjViS^jV) fcT^U 

#itM 5-2 £ frfc /v- n- (4- (l- (^f-zwr^y) 

=/l/-lH-5 — fyKD n^v') — 2 — fcfJJiW -N- (7x/^^;l/# 
~/l>) #/W^— h (157 mg, 0.300 mmol) 33 ,fc tfUJfetfil 2 1 <k IHtl&Zfelfe-eN 



141 



WO 2004/020434 



PCT/JP2003/010964 



4— 4 M — ]J v 5 ^— 1 — f/l^) y^yy (328 rag, 1. 50 mmol) fa 
bMMm 5 kWimtZ^-mz. X ^OMtEit^ (134 mg, 0. 273 mmol, 91%) 
fe&k LT#fc 0 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1.35-1.48 (2H, m), 1.56-1.65 (2H, m), 
1.71-1.80 (2H, m), 1.82-1.91 (2H, m), 2.61 (1H, m) , 2.73-2.84 (2H, m), 2.85 
(3H, d, J = 4.4 Hz), 3.22-3.28 (2H, m) , 3.44-3.50 (2H, m) , 4.04-4.12 (2H, 
m), 6.56 (1H, d, J = 6. 0 Hz), 6.69 (1H, d, J = 3. 6 Hz), 7.06 (1H, dd, J = 
2.4, 9.2 Hz), 7.34 (1H, s), 7.38 (1H, d, J = 2.4 Hz), 7.89 (1H, d, J = 3. 6 
Hz), 8.09 (1H, d, J = 6. 0 Hz), 8.18 (1H, q, J = 4. 4 Hz), 8.30 (1H, d, J = 
9. 2 Hz), 9. 16 (1H, s). 
[0 2 4 4] 

mmm4 6 ni-^;v-5- (2- (((4- (t°gy v^-i-^a) t°-< 

i-4> Hwk^zk^i±±^ E 

V a^~;v N- (4- (1- (y^WT^y) *;^=/V-lH-5-^yKP 
;V) Or*?*/— 2 - \f V #/W^y — Y (121mg, 0.30mmol s 2 9 — 1) 

t 4 - d-t'ny v^ao tr-< y v^a* b HJfeM 2 7 £ ppesfc^Mfcte <t "9 Ufa 

-ft^^l (88.5mg, 0.19mmol, 63.8%) £r fi-fe^iHi 4: bT#fc Q 

Ni-^f;v-5 - (2- (((4- (t'nijv'y-i — f/i>) t^pv'y-i- 
-Oi>) ^/i^^AO 757) t°yv>y-4— f;^y) -lH-i — fyK- 

5- 2 $ *L7t 7 ^ =-JV N- (4- (1- (y^vKT^y) iJAsiS 

~jv— i h- 5 -^fy Ry n^y) — 2 — tfPi?/v) -N- (y^y ^v-^y^ 

=/y) h (12. lg, 23. 2mmol) £rN, N-v 5 ^ W;^7^ K (150ml) 

4 - ( 1 — t°n y v^/l^) y v 5 ^ (14. 4g, 93. 3mmol) SrADx-T^ti. 
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Tgfe^Lfc^, 100ml ^-C«ibT5°C^TM-^gLT^fti5Lfc|S 

iHSrMibT, I»^/W£T$gV\ mmik-S-'-®) (7. 8g, 16.9mmol, 73%) 
£riH £ LT#7c D 

'H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1.20-1.33 (2H, m), 1.60-1.70 (4H, m), 
1.70-1.80 (2H, m), 2.40-2.60 (5H, m), 2.77-2.84 (5H, m), 3.90-4.00 (2H, m) , 
6.54 (1H, dd, J=2. 4, 5.6Hz), 6.67 (1H, d, J=3. 6Hz), 7.03 (1H, dd, J=2. 4, 
8.8Hz), 7.31 (1H, s), 7.35 (1H, d, J=2.4Hz), 7.87 (1H, d, J=3. 6Hz), 8.06 (1H, 
d, J=5. 6Hz), 8.16 (1H, m), 8.28 (1H, d, J=8. 8Hz) , 9.11 (1H, s) . 
[0 2 4 5] 

»J4 7 Nl-^f;V-5- (2— (((4- (tf^jJv^-l f/U) fcT-^ 

-7 N — (4- (1- {t^iVT ^ 7) *;^^-lH-5--fyF!) 

Jr^ri/— 2 -fc°U #/W-M— h (121mg, 0. 30mmol N 9-1) 

t 4 — tr^y >V t°^y v^^fc^MJ 2 7 £ 9 mmt^m 

(94. 6mg, 0. 20mmol, 66.2%) £r Sfe^iH <k LX#7c 0 
Nl-^f/V-5- (2- (((4- (t°^!J v 5 ^- 1 --f ;V) txy^y-i- 
-f/t") ^/P/jwl/) T^7) fc°3J v 5 :/- 4-^/1^3^) -lH-l-fyK- 

5 — 2 "C-n-ftfe $ fbfc 7 ^ N- (4- (1- (/f^T^/) 
^/V- 1 H- 5 — f^KUn^V) -2-t°U^/H -N- O^/^r^/l^ 
=/U) #/I^y— b (15. 5g, 29.7mmol) ^N, N-i^/> ^;V^;VJ>,T 5 K(l80ml) 
fc$8fl?U (20. Og, H9mmol)^rJ!JB^T^^T9H#^ 

ft, M*5J;-?r 100ml *^liLT5 0 C^T^^cgL-C*lTttSbfc|t^^StL 



143 



WO 2004/020434 



PCT/JP2003/010964 



x N mm^f-M^xm^, mmit^-m (4.o g , 8.4mmoi, 28%) ^eMii tx 

^-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1.20-1.65 (10H, m), 2.31-2.40 (5H, m) , 2.66 
(2H, m), 2.83 (3H, d, J=4. 4Hz) , 4.08 (2H, m), 6.53 (1H, dd, J=2. 4, 5. 6Hz), 
5 6.67 (1H, d, J=3. 6Hz) , 7.03 (1H, dd, J=2. 4, 8.8Hz), 7.31 (1H, d, J=2. 4Hz) , 

7.35 (1H, d, J=2. 4Hz), 7.87 (1H, d, J=3. 6Hz), 8.06 (1H, d, J=5. 6Hz), 8.16 
(1H, q, J=4. 4Hz), 8.28 (1H, d, J=8.8Hz), 9.09 (1H, s). 
[0 2 4 6] 

Ili4 8 Nl-^f/V-5- (2- ((4 -J^^/P-b 0 ^^^^- 1 # 

10 /utS^u) r^/-4-b°]J vW 1 H - l — O % 

_K 

^^-/p n- (4- (l- (^^m^t^/) ^/i/^-iH-s-^yKP 

/l>) ^-^riX— 2 — t° U #/W^ — h (I21mg, 0. 30mmol s 2 9-1) 

t 1— xfA/^7^^?)^I0i2 7 £^6&3M£fc:J: t> ^IB-fb^^J (73. 2mg, 

15 0. 17mmol, 57.8%) UT#fco 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0. 97 (3H, t, J=7. 2Hz) , 2. 25-2. 32 (6H, m) , 
2.83 (3H, d, J=4. 0Hz), 3.20-3.40 (4H, m), 6.55 (1H, dd, J=2. 4, 5. 6Hz), 6.67 
(1H, d, J=3. 6Hz), 7.04 (1H, dd, J=2. 4, 8. 8Hz), 7.31 (1H, d, J=2. 4Hz) , 7.36 
(1H, d, J=2. 4Hz), 7.87 (1H, d, J=3.6Hz), 8.07 (1H, d, J=5. 6Hz), 8.16 (1H, 

20 q, J=4. 0Hz), 8.28 (1H, d, J=8. 8Hz) , 9.13 (1H, s) . 

[0 2 4 7] 

mmm4 9 Ni-^f;v-5- (2- ((4- ex 7 

25 :7^~/^ N- (4- (1- (^W^/) */l/^-lH-5->fyKP 

/l") #/W^~- h (150mg, 0. 37mmol N Wgffl 2 9 - 1 ) 
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SUB-fb-n-fe (97. 6mg, 0. 22mmol, 59.7%) LT#fc D 
1 H-NMR Spectrum (DMSO-d 6 ) 5 (ppra) : 2. 30-2. 40 (6H, ra) , 2. 83 (3H, d, J=4. OHz) , 
3.20-3.40 (4H, m), 3.46 (2H, m), 4.39 (1H, t, J=5. 6Hz) , 6.55 (1H, dd, J=2. 4, 
5. 6Hz), 6.67 (1H, d, J=3. 6Hz), 7.03 (1H, dd, J=2. 4, 8. 8Hz), 7.31 (1H, d, 
J=2.4Hz), 7.35 (1H, d, J=2.4Hz), 7.87 (1H, d, J=3. 6Hz), 8.06 (1H, d, J=5.6Hz), 
8.16 (1H, q, J=4. OHz) , 8.27 (1H, d, J=8. 8Hz), 9.12 (1H, s) . 
[O 2 4 8] 

5 0 N 1 - £ "f-jV— 5 - ( 2 - ( ( 3 - * ^-jV^jVi^^jVrfxi \? }VT % 

F 

Nl-^f/V-5- (2-757-4-t°P^) W-lH-l->fyK- 
/Kfr/PTj^l^ K (150mg, 0. 53mmol. S^is^J 5 — 1 ) t 3 — * f-zU^/U^^/U^ 
u fcf/KT 5: >- tKB^oUK (410mg, 2. 36mmol) frhMtfoffl 2 8b EltRfc^fe 
fc<ktK flfa^-a^ (166. 8mg, 0. 37mmol, 70.5%) Sr Bfefell £ LT#fc„ 
^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.70-1.90 (2H, m), 2.83 (3H, d, J=4. 4Hz), 
2.94 (3H, s), 3.04-3.09 (2H, ra), 3.17-3.24 (2H, m), 6.52 (1H, dd, J=2. 4, 
5. 6Hz), 6.67 (1H, d, J=3. 6Hz), 6.86 (1H, s), 7.03 (1H, dd, J=2. 4, 8. 8Hz), 
7.36 (1H, s), 7.87 (1H, d, J=3. 6Hz), 8.03 (1H, d, J=5. 6Hz) , 8.10-8.17 (2H, 
m), 8.28 (1H, d, J=8. 8Hz), 9.07 (1H, s) . 
[0 2 4 9] 

Hjj5 1 N 1 (2- ((4— (2-^f-;U7^/7t^;l/) 

^7^-1 — fjk) %JU7$^SU) 7^7-4-t°J if/Is) t^-^- 1 H- 1 

N 1 -t^-JV- 5- ( 2 -T 5 / - 4 - t? U vVl-) 1 H- 1 — < ^ F— 

/W^7/V7i?^ir5: F (150rag, 0. 53mraol. JftJtM 5 — 1 ) hi — 
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7 Tff-)V) V-ls (500mg, 2. 92raraol) i)>h$&&ffl 2 8 t Pfilfc^felC «fc 5 „ 

StSBfl^fc (189. 8mg, 0.40mmol, 74.5%) £ &fef&* i: bT#fc c 
^i-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 2.14 (6H, s), 3.04 (3H, d, J=4. 0Hz) , 3.29 
(2H, s), 3.20-3.49 (8H, m), 6.56 (1H, dd, J=2. 4, 5. 6Hz) , 6.67 (1H, d, J=3. 6Hz) , 
5 7.03 (1H, dd, J=2. 4, 8. 8Hz) , 7.30 (1H, d, J=2. 4Hz), 7.36 (1H, d, J=2. 4Hz), 

7.87 (1H, d, J=3. 6Hz), 8.08 (1H, d, J=5. 6Hz), 8.16 (1H, q, J=4. OHz), 8.28 
(1H, d, J=8. 8Hz), 9.24 (1H, s). 
[0 2 5 0] 

10 MatM 5i-i ^yj^ 4 - ( 2 - gv^Z § / v^- 

-<>"S?/l> 1 — #/W^ — h (2. 203g, 10. Oramol) h 7 t Kd 

^7^^ (50ml) \Z.mU%*£. 2-^W^;rtf^^ TVK (l. 24g, 
12. OmmolK 1 —^J-jV— 3 - ( 3 - X? * 5 7 \f ;V) ^i;VM-J>4 % K t 

15 Kn ^ n U K (2. 30g, 12. OmmolK 1 - t Kb df-V- 1 H-^y / h !J 7 % /-/P 

—TkfaVn (1. 84g, 12. Ommolk h U ^.'f-;VT % ^ (3.35ml, 24. Ommol) ^ttit 

20 7>r — mmm;Wtm^^:^3c-v^=3 1 ) ^ <t v mm u^ta^-a^ (954m g , 

3. 12mmol, 31.2%) ^ife»tLt#fc 0 

X H-NMR Spectrum (CDC1 3 ) 6 (ppm) : 2.26 (6H, s) , 3.11 (2H, s) , 3.45-3.65 (8H, 
m), 5.15 (2H, s), 7.32-7.38 (5H, m). 
[0 2 5 1] 

25 8jBt0jl5 1 — 2 1- (2 -S^^/KT^ ZJ^Z^JU) ^<2J^y 
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^v'y-l-^V-f (954mg, 3. 12mmol) £r^t#|IlMT> * 9 S —A* 

(50ml) 1 0%/n°^ v^A *-^(5 0%!?iyK 

665mg) ^r^P^, ^I^SrSJE7jcm*mbT— Bfem#bfc 0 Ift^tiltt, 

5 t X) > fUfBfk-^ (508mg, 2. 97mmol, 95. 0%) SrM-fett^i LT#fc 0 
1 H-NMR Spectrum (CDC1 3 ) 8 (ppm) : 2. 28 (6H, s) , 2. 80-2. 88 (4H, m) , 3.11 (2H, 
s) , 3. 52-3. 62 (4H, m) . 
[0 2 5 2] 

Hjfc0tj5 2 N 1 — t^jV — 5- (2- ((4-->^P^^->y^tf^7-^^- 1 — 
dVkO #/^~/^) T § J - 4 - t° V %?;v) t^rV- 1 H- 1—^^ Y—^ti/V 

N- (4- (1- 1 H- 5 — f^KU 

jV) ^r^ciS— 2 — tf U S?/l>) — b (150mg, 0. 37mmol N M3S0"J 2 9 — 1) 

(121. 3mg, 0. 25mmol, 68.2%) SrfiMIi UT#fc„ 
^-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 1.00-1.20 (6H, m), 1.53 (2H, m), 1.60-1.80 
(4H, m), 2.19 (2H, m) , 2.30-2.45 (5H, m) , 2.83 (3H, d, J=4.0Hz), 6.54 (1H, 
dd, J=2. 4, 5. 6Hz), 6.67 (1H, d, J=3. 6Hz), 7.03 (1H, dd, J=2. 4, 8. 8Hz), 7.31 
(1H, d, J=2. 4Hz), 7.35 (1H, d, J=2. 4Hz), 7.87 (1H, d, J=3. 6Hz), 8.06 (1H, 
d, J=5. 6Hz), 8.16 (1H, q, J=4. OHz), 8.27 (1H, d, J=8. 8Hz) , 9.09 (1H, s). 
[0 2 5 3] 

mMM5 3 N4- (4- (l- (t^/KT^/) l H- 5 — jjy 

K V )V) 3r*cis— 2 - \f V v^) - 4 — ^-/^zfr V % K 

:7^=^ N- (4- ((1- ((^W?;) jfcA-TjwV) -lH-5-^y 
K y /V) is) — 2 — tf y — h (121mg, 0. 30mmol N $£3t#!j 2 9 

-1) b^frftV ^frbMI&WZ 7 kft&te^feteXQmfcik&VO (58.6mg, 



147 



WO 2004/020434 



PCT/JP2003/010964 



0. 15mmol, 49.4%) ^ b~C#fc D 

N4- (4- (l- (^f;v7^y) ^^-lH-s-^yKU/H 
Zs-2-\?y - 4 -^jvfcy ^%/u^3c^-i? Kfi^T^j; 5 l-LTt>M 

5 M»!J5 - 2^^^$tLfc^^^/l^ N- (4- (1- (^W^;) 

l H- 5 —4 is KU xi^-y) -2-t°yv ? 7V) -N- (37 ^ / v^/wj? 
^JV) ;#/WM— b (20 g, 38 mmol) £rN, N-v 5 ^ f-/^;l/A7 5 K(190 ml) 
fc$§$?U ^e/U^V> (13. 3 rag, 153 mmol) ^PiTS?HtT 9 0#P H W#b7c o 

h 9 t Kn7 7 b N is V # ^V^5il b N g^g^^vK oV^®»^9V^ : 

^/^=2 0 : 1, 10:1, 5 : I^MIMqU «£^J±T$tlf bfc 0 
r. tL^v^^/i^— • ^/P- (40 ml) IclfiL^ i^^^^rf-^(200 ml)^n^L. tH 

15 (300 ml)^^?§^ M.K:T#Cgb7c 0 5fe£iHtfS#fffi bfcft - HSr^®, 

i^^/V^fe^fM U IMfB^^cofel^^ (10. 3 g) £r#/c 0 r©5t>9g 
£r^b^t: Kn77^, N, N-^fM;VA7^ K (^- 3 ml) 

/—tv (60 mDtfRU i^y-;n?WSlU 

M-fe^i: bTlItajb^ (7. 70 g, 19 mmol) £r#7c 0 

20 ^-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 2.83 (3H, d, J=4. 4Hz) , 3.34-3.38 (4H, m), 

3.50-3.53 (4H, m) , 6.56 (1H, dd, J=2. 4, 5. 6Hz) , 6.67 (1H, d, J=3. 6Hz), 7.04 
(1H, dd, J=2. 4, 8. 8Hz), 7.31 (1H, d, 1=2. 4Hz), 7.36 (1H, d, J=2. 4Hz) , 7.87 
(1H, d, J=3. 6Hz), 8.08 (1H, d, 1=5. 6Hz), 8.17 (1H, q, J=4. 4Hz), 8.28 (1H, 
d, J=8. 8Hz), 9. 19 (1H, s) . 

25 [0 2 5 4] 

4 (2— ((l, l -v^^y^^^/Ws y ^_ 4 

148 



WO 2004/020434 



PCT/JP2003/010964 



N- (4- (1- MW^;) ^=;l/-lH-5-^yK!) 
a ^rv-) — 2 — t° y vvi-) — N— (7x/^f^;^-;V') #/W^;>< — b (150 mg, 
5 0. 287 mmol s §£5t#iJ5 - 2)£rN, N-^^WMT^ K (1. 5 ml) \zMM^, 

5 N7KB:iti- h V t7 J*7^MW. (0. 29 ml) „ 1 , 1 - v^^r y ^■^•t/l'Jfc U >-^M 
% (246 mg, 1.44 mmol) ^JUX-s ^-7? 5 B#1%W# bfc 0 RJESS^Srl^^^ 

iX U # 7 i» y n h (f ^7BW- 3 0 0, Ift^f ttSI 

/l^c— 7y^7??5fc#\ jifflftift-f 5 - Mfe^ £ UT^IB-fb^ (100 mg, 

0. 226 mmol, 78. 5 %) £#7c 0 

L H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 2.83 (3H, d, J=3. 6 Hz), 3.10 (4H, m), 3.81 
(4H, m), 6.57 (1H, dd, J=l. 2, 5. 6 Hz) , 6.67 (1H, d, J=3.2Hz), 7.03 (1H, dd, 
15 J=2.0, 9. 2 Hz), 7.32 (1H, m), 7.36 (1H, d, J=2. 0 Hz) , 7.87 (1H, d, J=3. 2 Hz), 

8.09 (1H, d, J=5. 6 Hz), 8.16 (1H, d, J=3.6Hz), 8.28 (1H, d, J=9. 2 Hz) , 9.54 
(1H, s). 

[0 2 5 5] 

20 m&M 54-1 tert ZL^2t ±A^2^M U >~ 4 ZL^ik^j^Hkn h 

V f (5.0 ml, 53 mmol) h 7 t Kn77^ (200 ml) ^^^U, h 
Tj =c^-;VT 5^ (8.1 ml, 58 mmol) Sr^*^ ^S.7?f*#Lfc 0 tert 
— ~? b^y*;^-^ tJs^ — h (13. 3 ml, 58 mmol) Srfln^ ^£tS."C 1 0 

25 ^zc^vl^= 80 : 20 — 75 : 25 — 70 : 30) fcTfMK M-felSiSi £ UT 

HfB'ffc-^ (10.4 g, 51 mmol) 
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Hl-NMR Spectrum (CDC1 3 ) 8 (ppm) : 1.46 (9H, s), 2.57 (4H, m) , 3.69 (4H, ra) . 
[0 2 5 6] 

Miiaffll5 4 — 2 t e r t - 1, 1 — i?&*c V f^fEr/V^ U ^— 4 — # 

5 t e r t—'ff-A' J-Xr^Asifr V Z/ — 4 — ^/Vtfc^v' V— h (1. 91 g, 9. 42 raraol) 

Sr^pp^^y (50 ml)teigfl?U tK^^P. WW, ti#ffl^Tm-^P 
oi§^S#BI (5. 0 g, 19mmol)^^^nxLx -^O^s M.fcT 1 2^WSt#b 

10 #6>ttfc^^ h y ;l/7 5 1/ (8.1ml, 58 mmol) ^?S.T?8l# bfc„ ^ 

~ t e r t-/f^^/^^ v>#— b (13.3 ml, 58 mmol) £rJ[JX N 

-tti^ ^fe^H B H £ bTtltajb^^) (2. 03 g, 8. 63 mmol, 91. 6 %) 

15 £r#7c 0 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 1.40 (9H, s), 3.09 (4H, t, J=5. 2 Hz), 3.72 
(4H, t, J=5. 2 Hz) . 
[0 2 5 7] 

Mjgfffil 5 4—3 ^-ir^jvi^ V >1 1.1 — v^gtk: K 
20 t e r t —-f^As 1, 1 - y ^-^^/V/fr V V — 4 — ^7 7t>affdp-^ l^ — f> 

(2.03 g, 8.63 mmol) SrittSfe^ ^ y —/H O (20 ml. ISjb^lit^ttJ; U 
If A). fh7tKP77^ (20 ml) fc|£$?U giat*f#T> Mfc (4.0 ml) Sr 

*nx. N ^ia-e3^FBBflt#bfc„ rtt^«««b N #b^fc^ B H H ^y ? s—>v (20 

ml),fb7tKP77^ (20 ml) N ££M (4. 0 ml) ^M^o £ h ^tK (10 

25 ml) SrJP^.T^^#$^ ^:©**^iS.t? 1 B#|ffl»#L/!:„ «SSE*«JEETai«l 

u #btLfc^Sr^ *y — Mcmm, steady *y~^^^iiiaf£ 
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mtz iititi, m&i&Mi t isxmt&ik&m a. 49 g , 8. 65 mmol, ^mm & 

#7c„ 

L H-NMR Spectrum (DMS0-d 6 ) S (ppra) : 3. 54 (8H, m) , 9. 83 (2H, brs) . 
[0 2 5 8] 

5 mmm5 5 5 - (2 - (3 - ((ir) - l- t 

. T7^~;V N — (4- (1- (xf;V7^;/) M=^-lH-5 f f K U 

n^rV) — 2 — t°y v'/U) — N— (^x/^V*^^) r- (161 mg, 

10 0. 300 mmol) 3o ^UMMM 2 1 i l^^^^feX* ( 2 R) - 2 -^y^a^r^/V 

t^;l/T 5 y — 3 — fc Kn^n t°a y s?v«fc Y)febtiZ> (2 R) 

_2_75;-3-tKp^y-l- (t°np^y-l-^;v) rT'n^V— 1 — 
•frl/ (265 mg, 1. 67 mmol) frhmMM 5 £ =fc «9 ^fBffc£*4& (118 mg, 

0.246 mmol, 82%) Ir^Mfii: tT#fc„ 

15 X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.19 (3H, t, J = 7.2 Hz), 1.70-1.90 (4H, 

m), 3.20-3.60 (8H, m), 4.54 (1H, m), 4.98 (1H, brs), 6.55 (1H, d, J = 6. 0 
Hz), 6.69 (1H, d, J = 3.6 Hz), 6.97 (1H, s), 7.05 (1H, dd, J = 2. 4, 8.8 Hz), 
7.39 (1H, d, J = 2. 4 Hz), 7.92 (1H, d, J = 3.6 Hz), 8.05 (1H, d, J = 6.0 Hz), 
8.08-8.28 (2H, m), 8.30 (1H, d, J = 8. 8 Hz) , 9.21 (1H, s) . 

20 [0 2 5 9] 

N- (4- (1- (j^/VT^y) % ^ifr—As— 1 
H _ 5_ yy pi)p^-y) — 2 — b°!JvW — N— (7 =c / ^fti /^^M # 

25 Nl-xf;i/-5- (2-7?/t°ry>-4-^;Wv') - 1 H-^ y 

/lOfr/VTRdf-U-^ K (2. 9 g, 9. 9 mmol N iSBe^J 2 7 - 1 ) , fh7tKP77y, 
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TUtS^fe (3. 7 g, 6. 9 mmol, 70 %) &#fc 0 
5 1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1. 17 (3H, t, J=7. 2 Hz), 3. 29 (2H, m), 6. 66 

(1H, d, J=3. 4 Hz), 6.96 (1H, dd, J=2. 0, 5. 8 Hz) , 7.09 (1H, dd, J=2. 0, 8.0 
Hz), 7.17 (4H, d, J=8. 0 Hz), 7.29 (2H, d, J=8. 0 Hz), 7.41-7.44 (5H, m), 7.51 
(1H, d, J=2. 0 Hz), 7.92 (1H, d, J=3. 4 Hz) , 8.22 (1H, m), 8.31 (1H, d, J=8. 8 
Hz), 8.42 (1H, d, J=5. 8 Hz). 
10 [0 2 6 0] 

^jfefM5 6 5- (2 - (3 - ((IS) f-jU— 2 ~t^y- 

2-b°n!Ji;y-i-^^x^) »WK) *Jiy— 4 --Qi^-^-y) -1 

#5g#ij5 5 - 1 -^^ffc-^fhti'? ^~/V N- (4- (1- i^^/VT^/) tl IV 
15 feV-lH-5-^yKUo^r^) — 2 — t° !J -N- (y ^ y ^-y^y^ 

tfc=/V) ;£/W^y — f (161 mg, 0. 300 mmol) 3o£U« (2S) -2-7^-3 
-tKn^rv^-l- (t°tn y v?^- l — ^ )V) /p;^-l-ty (^ 

1 8 ©^w^ tt^) ^fo^wd 5 kmmt£^miz.£V)mmik&m (132 

mg, 0.275 mmol, 92%) ^ &&%%£k t LT#fc 0 
20 [0 2 6 1] 

Hfefll 57 5 - (2 - (3 - ((1 R) 2 — ^-^y — 

2 -h°^<U v^- 1 -^/kzc^/ix) frWK) fc°!Jv ; y-4-^;Wv') -1 
H— y y K— /v— l xf;v7 3 K 



$Hag#!j5 5 — 1 -e-^-J^^tt/c 7 ai^/V N- (4— (1— (if/V7;/) #7^ 
25 ^^-IH-5-^^KUp^) — 2 — fc°]Jv^) -N- (y y S'jfr/l' 

#-/V) ^7/W^y — h (161 mg, 0. 300 mmol) (2R) — 2— T3/-3 
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-t Kn^- 1 - (t°^y^y- 1 — (M ^n/^y- 1 -^-^ (228 mg, 1.32 
mraol, »M 2 1 (Dtpfflfc t LT^) feUSS^J 5 t l^il%^fet- J; «9 IlIBft 

(127 rag, 0.257 mraol, 86 %) ^efeMiLt#fe 0 
^-NMR Spectrum (DMS0-d 6 ) 5 (ppra) : 1.19 (3H, t, J = 7. 2 Hz), 1.38-1.61 (6H, 
m), 3.25-3.53 (8H, m), 4.75 (1H, ra) , 4.92 (1H, brs), 6.54 (1H, dd, J = 2. 4, 
6.0 Hz), 6.69 (1H, d, J = 3. 6 Hz), 6.97 (1H, d, J = 2. 4 Hz), 7.05 (1H, dd, 
J = 2. 4, 9.0 Hz), 7.38 (1H, d, J = 2.4 Hz), 7.92 (1H, d, J = 3.6 Hz), 8.05 
(1H, d, J = 6. 0 Hz), 8.08-8.27 (2H, m) , 8.30 (1H, d, J = 9. 0 Hz), 9.21 (1H, 
s). 

[0 2 6 2] 

8 5 — (2 - (3 - ((IS) — 1— t: ]fn^iy^^u—2—^-^y — 
2 - t°^V W- l-/f;l/x gvk) frWK) v ; >--4-^7^^r-» -1 

H — >- K— 1 — Jj/l'tf ^Wt ;i/7 ^ K 



M&ffl 5 5 - 1"C^ $ frbfc N — (4- (1- (xf;V7^7) ^/V 

#^-lH-5-^yK!Jp^^) -2-fc?]JvVP) — N— (7^7^^^ 
#/WSy — h (80. 1 mg, 0. 150 mraol) 3o££J« (2S) — 2— — 3 

-t 'Kndp^-i- (fc?^.y v^^- i --T/v) i -^-v (156 

mg, 0. 748 mmol, mMM 2 0 (D ^W\Vf t LT^) 3* k^JiM 5 £ |5g«%^£^- 
£ 9 IMfB^I^ (54.4 mg, 0.110 mmol, 73 %) £• 6#Jt.H £ UT#7c D 
[0 2 6 3] 

^li 5 9 5- (2- (3- (2- (4-bFn^-4-^f;^XiJ^y 

— — 2 y^^M frWK) — Qu^Jy} -l 

((4— ( 1 — sV/^^jV— 1 H — f ^ K— /l^— 5 — -r/^^-v-) 

^— 2— -f/1^) T 5 / ^ J ) T^J-y? T*/yY (149 mg, 0.37 

mmol) N 4 — t Kn^r^- 4 - ^ f/Hf^ ]J v^— jftltjft (68 mg, 0. 45 mmol, M 
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v'TBW- 3 0 0, glsg^rc^/V: ^ * J — }V— 9:1, tfCV^T^drVIJ v-TNH, 
g^rc^Vl' : ^ ^ / —/l>= 10:1, £ 6> U v'TBW- 3 0 0, W- 

/vm till, nhfitL^^xy^/v^^ "rMzmMZ 

flfE^-g^ (40 mg, 0.081 mmol, 22 %) &#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppra) : 1.10 (3H, s), 1.16 (3H, t, J=7. 2 Hz), 1.43 
(4H, ra), 3.01 (2H, m), 3.36 (2H, m), 3.89 (2H, m), 3.96 (2H, d, J=4. 4 Hz), 
4.37 (1H, s), 6.52 (1H, d, J=5. 6 Hz), 6.67 (1H, d, J=3. 6 Hz), 6.91 (1H, s), 
10 7.03 (1H, d, J=9. 0 Hz), 7.37 (1H, s), 7.90 (1H, d, J=3. 6 Hz) , 8.03 (1H, d, 

J=5. 6 Hz), 8.17 (1H, m), 8.22 (1H, m), 8.28 (1H, d, J=9. 0 Hz), 9.27 (1H, s) . 
[0 2 6 4] 

M3tM5 9-l ((4— ( 1 -xf;t/^?;w^/| > ;V— lH-^y F"-^~ 5 — 

y^/l/ T^y7tf-f j&fifefft (292 mg, 2. 33 mmol) N — v 5 ^^* 

K (4ml), bpx^/i/T^y (1ml) fc!BS$S&ii\ ^iB.t?Sl#7*^/U' 
N- (4- (1- (xf^T^y) ^;l/#x;V- 1 H- 5 y K !) n 
20 2 — t°!J vVV-) — N— ^^/-fr >Vi&~As) *;W^^ - b (250 mg, 0.466 mmol, 

5 5-l)^Di, 2 0 K^^S^^A--*^ 

7C D FP77> (2 ml), ^ * / — /V (1 ml) KW-M U 

Sfi-es#T4N7k^fty ^atJc^^jp^, Sfi-c 1 . 5 0#r B m#L7i o 1 
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^«t!9 N bT#fB^#) (149 mg, 0. 375 mraol, 80.5%) £r#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.17 (3H, t, J=7. 0 Hz), 3.36 (2H, d, J=7. 0 
Hz), 3. 81 (2H, d, J=5. 2 Hz) , 6.54 (1H, d, J=5. 6 Hz), 6.67 (1H, d, J=3. 4 Hz), 
5 6.85 (1H, s), 7.04 (1H, dd, J=2. 0, 8. 8 Hz), 7.37 (1H, d, J=2. 0 Hz), 7.90 (1H, 

d, J=3.4Hz), 8.05 (1H, d, J=5. 6 Hz), 8.20-8.30 (3H, m), 9.27 (1H, s), 12.55 
(1H, s). 

[0 2 6 5] 

mm,M6 0 N 1 —^f-jV— 5 - (2 - ((((1 f-As—A - U -JM 

io jV) t§_z) ^ikfezk) w-iH-i-^yK- 

;7^~A- N- (4- (1- (xW^;) v^tfwl/) -1H-5 — <l/Y 
V As) t^r^- 2 — tT P v 5 /!/) #/W*p* — h (I50mg, 0. 36mmol N W&W 2 7 — 2) 
£ t e r t — "7?-7V 4 — T 57^ ^vl>— 1 — t°^!J b^b 
15 mMM2 7 tmmte^mfc «t 5 t e r t 4- (((((4- ((1- 

7i>r 5 y ) 1 h - 5 -4 > k y /v) t^^) - 2 - 1° y vVv) r 5 

&#fc 0 r.*uc h y 7/v^-t3g^sfe$r^?a^T*Bx. 3 o#rast#u h y 7 Ao*- ia 

20 ft»JBET^«JSEe*bfeo «ff7tKP77y (4.0ral) -t^S—As 

' (4.0ml) (0. lml) N 3 7%*/^A7^f t K>fct&?£ (0.5ml), 

TV TK^ki^^*^- b y ^ (90. 5mg, 1. 44mmol) ^tlfiTidOit 1 BSfIKSM^ 

25 (fi±iI;S^^:7 7/-^=9 8 : 2) «fc ►> flfiR b> v^^v^ 
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(197. Omg, 0. 44mmol, 60.7%) £r ££J£iH t LT#fc D 
^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.08-1.19 (5H, m), 1.30 (1H, m), 1.54 (2H, 
m), 1.75 (2H, m), 2.09 (3H, m), 2.70 (2H, ra), 2.98 (2H, ra), 3.20-3.40 (2H, 
m), 6.49 (1H, dd, J=2.4, 5.6Hz), 6.67 (1H, d, J=3.6Hz), 6.85 (1H, s), 7.03 
5 (1H, dd, J=2.4, 8.8Hz), 7.36 (1H, d, J=3.6Hz), 7.90 (1H, d, J=2. 4Hz) , 8.02 

(1H, d, J=5. 6Hz), 8.08 (1H, m), 8.22 (1H, m), 8.28 (1H, d, J=8.8Hz), 9.00 
(1H, s). 

[0 2 6 6] 

mmmsi n 1-^5^-5- (2- (((2- (^x^/vt^/) z 

y z^=^7V N- (4- (1- {{^/VTKJ) -ft/vm^/V) - lH-5-fyK 
V M ^-^riX— 2 — V — h (150mg, 0. 36mmol N 2 7 — 2) 

15 -fb^^) (140. 9rag, 0. 32mmol, 89.2%) lreMiiLT#fc 0 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 0.93 (6H, t, J=7. 2Hz), 1.17 (3H, t, 
J=7. 2Hz), 2.40-2.49 (6H, m) , 3.13 (2H, m) , 3.20-3.40 (2H, ra), 6.49 (1H, dd, 
J=2.4, 5. 6Hz), 6.67 (1H, d, J=3. 6Hz) , 6.82 (1H, s) , 7.03 (1H, dd, J=2. 4, 
8.8Hz), 7.36 (1H, d, J=2. 4Hz) , 7.90 (1H, d, J=3. 6Hz), 8.00 (1H, d, J=5. 6Hz), 

20 8.20-8.25 (2H, m) , 8.28 (1H, d, J=8. 8Hz) , 9.11 (1H, s). 

[0 2 6 7] 

^jfeffi]6 2 N 1 -xf /V- 5 - (2- (((2- (^&7t^ V ^~ 4 —J JV) 

25 y^^jV N- (4- (1- (xW^/) ^/^/l/-lH-5--fyK!) 

)V) Jr^is- 2 - t°U it/I*) jJA'S**'—\> (150mg, 0. 36mmoU M&iM 2 7 - 2 ) 
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jb^fe (155. Omg, 0. 34mmol, 95.1%) ^ t LT#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.67 (3H, t, J=7. 2Hz) , 2.30-2.40 (6H, m), 
3.20 (2H, m), 3. 20-3. 40" (2H, m), 3.54-3.57 (4H, ra), 6.50 (1H, dd, J=2. 4, 
5 5. 6Hz), 6.67 (1H, d, J=3. 6Hz), 6.84 (1H, s), 7.03 (1H, dd, J=2. 4, 8. 8Hz), 

7.36 (1H, d, J=3. 6Hz), 7.90 (1H, d, J=2. 4Hz), 8.02 (1H, d, J=5. 6Hz) , 8. 10-8.25 
(2H, ra), 8.28 (1H, d, J=8. 8Hz), 9.11 (1H, s). 
[0 2 6 8] 

jjj6 3 Nl-xf/V-5- (2- (((2- (4-t Kp^>^9^) 

io T^y) ^77^^/v) y - 4 - h°p v^) t^-iH-i-^y 

7x^;P N- (4- ((1— ((xf/>7>;) ^7/^^-71^) 

KJJ/lO ^^vO — 2 — fcTPSW %A"**~-h (125mg, 0. 30mraol N 2 7 

-2) £1— (2-7^xf/v) -4-t KP^^yi?y 5?tKP^o 

15 V K^bUffi^J 2 7 £ [^Bfcft3Mfelz:«k t> SUB-fb-^lfc (49. lmg, 0. llraraol, 35. 1%) 

^-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.17 (3H, t, J=7. 2Hz), 1.36 (2H, m) , 
1.66-1.70 (2H, m), 2.00 (2H, m), 2.32 (2H, m), 2.65-2.69 (2H, m), 3.16 (2H, 
m), 3.20-3.40 (2H, m), 3.40 (1H, m), 4.53 (1H, d, J=4. 0Hz), 6.50 (1H, dd, 
20 J=2. 4, 5. 6Hz), 6.67 (1H, d, J=3. 6Hz) , 6.83 (1H, s) , 7.03 (1H, dd, J=2. 4, 

8. 8Hz), 7.36 (1H, d, J=2. 4Hz), 7.90 (1H, d, J=3. 6Hz), 8.01 (1H, d, J=5.6Hz), 
8.10-8.23 (2H, m), 8.28 (1H, d, J=8. 8Hz) , 9.11 (1H, s). 
[0 2 6 9] 

mmm6 4 Ni-/f/v-5- (2- (((2- 

25 =^f-M T^/) %;v$=./v) W-lH-l-^y 
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•y N- (4- (1- ^;^;l/-lH-5-^yKD 

)V) ^r^-y- 2 - b° ]J — b (402mg, 1. Omraol, M^tM 2 9-1) 

blffi^2 7 £: H^fc^ifeK: «fc 9 fjf fE<ff^#) (114. 3mg, 0. 25mmol, 25.3%) £6 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.32-1.38 (2H, m), 1.60-1.70 (2H, m), 
1.96-2.03 (2H, m), 2.31-2.34 (2H, m), 2.60-2.70 (2H, m), 2.83 (3H, d, J=4. 4Hz), 
3.15-3.18 (2H, ra), 3.42 (1H, m), 4.53 (1H, d, J=4. 0Hz), 6.51 (1H, dd, J=2. 4, 
5. 6Hz), 6.67 (1H, d, J=3. 6Hz), 6.84 (1H, s), 7.04 (1H, dd, J=2. 4, 8. 8Hz), 
7.36 (1H, d, J=2. 4Hz), 7.87 (1H, d, J=3. 6Hz), 8.01 (1H, d, J=5. 6Hz), 8. 14-8. 16 
(2H, m), 8.28 (1H, d, J=8.8Hz), 9.11 (1H, s). 
[0 2 7 0] 

M&M 6 5 N 1 z£±Zkz 5 - ( 2 - ( ( 3 - (^Jf4/7 bf/UT § 

7) ^7/P-7^^/ix) 7 — 4 — tfjJ *?jv) t^-y-lH-l — fyF-;^;^ 

7 a^z=-}V N- (4- ((1- ((^^/UT 5: /) #/l^~/t^ - 1 H— 5 — -f>- 
K ]J /V) ^^vO - 2 — t° y v 5 /!/) Jj/Us** — h (I50mg, 0. Seramol, 2 7 

-2) t3- (i?xf^/7^) tW7 5 y^fcUffiW 2 7 i ^t^^t 
«fc !> fiUB-fb^to (159. 9rag, 0. 35ramol, 98.1%) £r S£J£t!Ii t bX#fc Q 
^-NMR Spectrum (DMS0-d 6 ) 8 (ppm): 0.91 (6H, t, J=7. 2Hz), 1.17 (3H, t, 
J=7. 2Hz), 1.50 (2H, m), 2.32-2.41 (6H, m) , 3.10 (2H, m), 3.20-3.40 (2H, m), 
6.50 (1H, dd, J=2.4, 5. 6Hz), 6.67 (1H, d, J=3. 6Hz), 6.81 (1H, s), 7.03 (1H, 
dd, J=2. 4, 8. 8Hz), 7.36 (1H, d, J=3. 6Hz), 7.90 (1H, d, J=2. 4Hz) , 8.00 (1H, 
d, J=5. 6Hz), 8.12 (1H, m) , 8.22 (1H, t, J=5. 2Hz), 8.28 (1H, d, J=8. 8Hz), 9.03 
(1H, s). 

[O 2 7 1] 
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6 N 1 -xf 5 - (2- (((3- (^EJUft V ^— 4 — j ;V) Zfn 
\f;v) T%;) Jj/istf—su) T5 S — 4 — *?y iSM t^-^- 1 H- 1 — f^K 

N- (4- ((1- (xf ;U7 5 / ) jj/UT&ziA'— 1 H— 5 i ^ K JJ 

5 71^) ^-^r^X) — 2 - fcT JJ #/W^ — Y (125mg, 0. 30mmol s i^3t#ij 2 7-2) 

IBflS-^Mfc (135. Omg, 0.29mmol, 96.4%) £r 6£JptHi £ LT#7c 0 
^-NMR Spectrum (DMSO-d 6 ) 8 (ppm) : 1.17 (3H, t, J=7. 2Hz), 1.55 (2H, m), 
2.20-2.40 (6H, m), 3.11 (2H, m), 3.20-3.40 (2H, m) , 3.51-3.55 (4H, m), 6.50 
10 (1H, dd, J=2. 4, 5. 6Hz), 6.67 (1H, d, J=3. 6Hz), 6.84 (1H, s), 7.03 (1H, dd, 

J=2.4, 8. 8Hz), 7.36 (1H, d, J=2. 4Hz), 7.90 (1H, d, J=3. 6Hz), 8.01 (1H, d, 
J=5. 6Hz), 8.04 (1H, m), 8.21 (1H, t, J=5. 6Hz), 8.28 (1H, d, J=8. 8Hz), 9.02 
(1H, s). 

[0 2 7 2] 

15 IW6 7 N 1 -xf /V- 5 - (2- (((3- (4 - * ±A^<9 -Jls- 1 - 

^^^/V N- (4— ((1- (xf ;V7 ^ / ) *;l/^/l/-lH-5— fyK!) 
/W) ^-^V") — 2 — tT y v^A-) */WV — h (I25mg, 0. 30mmol x M&ffl 2 7 — 2) 

20 4:1— (3-75 /^°n t:Vv) - 4 - ^ f-;vt°^7 -^y^fc^Wi 2 7 i l^tfi 

^mKX^Omm^^} (141. 9mg, 0. 30mmol, 98.6%) *6MitLT#fc 8 
X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 1.17 (3H, t, J=7. 2Hz), 1.54 (2H, m) , 2.11 
(3H, s), 2.11-2.40 (10H, m), 3.08 (2H, m), 3.20-3.40 (2H, m) , 6.50 (1H, dd, 
J=2. 4, 5. 6Hz), 6.67 (1H, d, J=3. 6Hz) , 6.84 (1H, s) , 7.03 (1H, dd, J=2. 4, 
25 8. 8Hz), 7.36 (1H, d, J=2. 4Hz) , 7.90 (1H, d, J=3. 6Hz), 8.01 (1H, d, J=5. 6Hz), 

8.04 (1H, m), 8.22 (1H, t, J=5. 6Hz), 8.28 (1H, d, J=8. 8Hz), 9.01 (1H, s). 
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[0 2 7 3] 

8 Nl-^P^Pb>-5- (2- (((4- ( tf n ]} 1 —4 

— 1 H- 1 -^f >- K^^kgjtli K 

HH^HflHO 2/3 2 8 7 2tA>7Vj/ MBift<£> N 1 — iX^ n:7°t2 if/p— 5 

- ( 2 -r 5: y — 4 - 1° u *-*s/— 1 h— i --r >- /^/^^f- ^ k 

(2. 85g, 9. 25mmol s CAS No. 417722 — 12-4) tfh7tFP7 
7 ^(30ml) N b V =^t^T 5 1/ (3. 87ml, 27. 8mmol) ^MtL^ 0 °Cff;#T^ n n 

(2. 57ml, 20. 4mmol) SrJn^ MMJIT 2 B#|RHfc# bfc D Sffr^SrS^ 
^c^vl^Tk^ffiU W^S^rlilibT, ^cc^/V n- (4- (l-v^n 
ZfX2 \f;VT % J >% 1 H- 5 — W ^ K!J /l") ^^-2-^1]^) 7J 
;W^-fi7i^ N- (4- ( 1 — n^a bf/UT 5 /^/M^/I^— 1 
H- 5 —4 1/ KU M sf^rZs-Z-^D^/V) — N — (7 * 7 ^^7WaJ?=-/l>) 
77 /WS/* — 3. 30g#btbfc o r (DW&tyn(D 0. 524g l:N, N-v*;*^- 

/k/iN/WAT 5 K (5ml) \Z.mU U 4 - ( 1 - If n P JJ (0. 736g, 

4. 80mmol) ^Px. 5 R#IHHf # U K^^S:B^Sfe^^^7Kt?^Ba U ^M^ritUS 
LTSUBfl^lfe (280mg, 0. 57mmol) £r t LT#fc c 
MS Spectrum (ESI): 489 (M+l). 

1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0. 57-0. 75 (4H, m) , 1. 18-1. 30 (2H, m) , 
1.58-1. 80 (6H,m), 2. 03-2. 12 (1H, m) , 2. 38-2. 48 (4H, m) , 2. 72-2. 87 (3H, m) , 
3. 88-3. 96 (2H, m) , 6.53 (1H, dd, J=2. 7, 6.1Hz), 6.64 (1H, d, J=3. 4Hz) , 7.03 
(1H, dd, J=2. 7, 8.9Hz), 7.30 (1H, d, J=2. 7Hz), 7.35 (1H, d, J=2. 7Hz), 7.86 
(1H, d, J=3. 4Hz) , 8. 06 (1H, d, J=6. 1Hz), 8.24-8.29 (2H, m) , 9. 08 (1H, s). 
[O 2 7 4] 

miMM6 9 5 - (2 - (3 - ((1 R) -1-t 

2 - t°n V — jjy^^-jy) TWfK) 4— ^Qj^jrvO -1 
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^MJ6 8^Fb1#:©7x^ N- (4- (l-^n^nWU*/^ 
^_ 1H _ 5 _^y|,*i;^) ^"^v^- 2- tfJJ vW) — N— (:7^/=^V#/V# 
#/W^;* — Y h~7^=^;V N — (4- ( 1 -v^ fcVKT 5: / 

1 H- 5 ^ KJJ^t^rv'- 2- t°!J vW^/W^— b(D^^^(165 
rag) *3«fcT* (2R) - 2 -T 5 J - 3 - 1 Kb *t*s- 1 - (t°ny^y-l-^ 
/V) /n^y-l-ty (265 mg, 1. 67 mmol, ^i£M 5 5 <£><£Fr!#: t LT^^c) 
^b^W>J5 £|?uW£#M£(-J: «J «lB-ffrg-*& (113 mg, 0.229 mmol) &&&&& 

I H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0. 58-0. 66 (2H, m) , 0. 70-0. 78 (2H, m) , 
1.72-1.90 (4H, m), 2.78 (1H, m) , 3.20-3.60 (6H, m), 4.54 (1H, m), 4.98 (1H, 
t, J = 5.6 Hz), 6.53 (1H, dd, J = 2. 0, 6.0 Hz), 6.67 (1H, d, J = 3. 6 Hz), 
6.97 (1H, d, J = 2.0 Hz), 7.06 (1H, dd, J = 2. 4, 8. 8 Hz), 7.37 (1H, d, J = 
2. 4 Hz), 7.88 (1H, d, J = 3.6 Hz), 8.05 (1H, d, J = 6. 0 Hz) , 8.16 (1H, brs), 
8.25-8.34 (2H, m) , 9.18 (1H, s). 
[0 2 7 5] 

mMM7 0 5-(2-(3-((lS)-l-fc KP^f;w2-t^y- 
2 — t°p V Z?>-- 1 W K) t°?Jv ? :^-4 — f/V^jrvO —1 

^1M6 8 4>^fr(Z)7x^;V N- (4- ( 1 - n / p t>7 ^ 7 
;V- ^) -N- C7^7 ^tv^A-^ 

-/I/) ^;W^-bt7x=;I/ N- (4— (l-^n/at>7^;*/^ 
i h- 5 — f ^ KP /V-)^-^^— 2 — try vvl^^/W-^— h£> ^-8^(165 
mg) *3«fctJ« (2S) - 2-757-3-t Kn^f-l- (t°n^^y-l — f 
/V) 7°P/N°y-l-ty (ilil8©^ttt^) ^fc^J 

5 i:PJEfcfc3Mfete:«k DfiHIB-fk^* (117 mg, 0.237 mmol) ^6Mi^Ut#fc 0 
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[0 2 7 6] 

mmM7 1 5- (2- (3- (2-^y-2- (t°P^^-l-^/k) ^ 

gvVQ frWK) Q 4 -^f/W-^v-) - lH-^y K— A--— 1 zzMJk^. 

5 HW!j6 8 t£?3W-(D7 ;V N- (4— (l-^oyptf;l/7U*M*= 

;k-lH-5-^yFU;V) ^^-2-^!)^) -N- (y ;n y ^y^/W? 
—AO ^;w^-hi:7x^;k N— (4- (l-^^p7nt°^7 5y*;v^ 
=-iv- l H- 5 — T y F y /v-) Hr***/— 2 - t° y v^) *;w^ — b 0^-^^(165 

mg) $o£XJ2 —T 5 7 - 1 - U 1 — f ^y / >- (247 mg, 

10 1.50mmol, II Jfcfll 7 <D ^ ffi f* £ UtM) fl> bUJfrPJ 5 £ I^ftW^ =£ "9 HIE 

(90.9 mg, 0. 197 mmol) & Sfelfe^ £ LT#7c 0 
^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 0.58-0.66 (2H, m), 0.71-0.79 (2H, m), 
1.72-1.80 (2H, m), 1.83-1.91 (2H, m) , 2.78 (1H, m) , 3.28-3.40 (4H, m), 3.89 
(2H, d, J = 4.4 Hz), 6.54 (1H, dd, J = 2. 0, 6.0 Hz), 6.67 (1H, d, J = 3. 6 
15 Hz), 6.94 (1H, d, J = 2. 0 Hz), 7.06 (1H, dd, J = 2. 4, 8. 8 Hz), 7.38 (1H, d, 

J = 2. 4 Hz), 7.88 (1H, d, J = 3. 6 Hz), 8.05 (1H, d, J = 6. 0 Hz), 8. 17 (1H, 
brs), 8.26-8.35 (2H, m) , 9.28 (1H, s). 
[0 2 7 7] 

2 5- (2- (3- (3 -^-^y-3- V 1 zzAJ±d. ~? 

20 p t? W K) g y Vis— 4 — f^t^yj - 1 H — j ^ K^z 1 — 

^Jfe^!l6 8 t^fr©7 cn^/U N— (4- (l-^P7Pt>75;*M= 

;V-lH-5-^yK!);v) t^y-2-t 0 Uv?;v) -N- y 3rV;»/M? 

-jv) */W^-bi7x^;l/ N— (4- (l-y^nypk>7^/*;^ 
25 ^/V- 1 H- 5 -^y KU^)t^y- 2 - fcT 17 vW^/W^y — b ©ilrg^ (165 

mg) *5j;tK3 -T5 y - 1 - (fcfn J7 1 ^n/> 0 ^-l-^-^ & 
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mM (268 mg, 1. 50 mmol, MMffi 2 5 (D^mPft tt^) t>> bMMM 5 t WlWk 
i£Z£fe\Z.£ (H3 mg, 0.237 mmol) & 6#J£ff B £ UT#fc 0 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.58-0.66 (2H, m), 0.71-0.79 (2H, m), 
1.70-1.79 (2H, m), 1.79-1.88 (2H, m), 2.40 (2H, t, J = 6. 4 Hz) , 2.78 (1H, 
m), 3.24-3.38 (6H, m) , 6.51 (1H, dd, J = 2. 0, 6.0 Hz), 6.67 (1H, d, J = 3. 8 
Hz), 6.93 (1H, d, J = 2.0 Hz), 7.05 (1H, dd, J = 2. 4, 8. 8 Hz), 7.37 (1H, d, 
J = 2. 4 Hz), 7.88 (1H, d, J =3.8 Hz), 7.98-8.10 (2H, m), 8.26-8.34 (2H, m), 
9.09 (1H, s). 
[0 2 7 8] 

mffiMl 3 5-(2-(3-((lR)-l-fc 

2 — 1 — j jv^f-M frWK) \fyJl^—A—^jv^r^cU) -1 
H — W is yt'—jy— l -jtj/]/7$^m ^P^n If/UT g K 

^»!J6 8 "^reft:^^^— N- (4- (l-^P7'Pt:Vl'T^y*M = 
71^— 1 H— 5 — 4 f KU /l") ^-^V— 2 - try — N- (7x7^^;^ 

-/V) ^;W^-fi7i^ N— (4— ( 1 — W^u \f;VT 3: / 

i H - 5 — i is ku M^r^-^y— 2 — try ^^/w^- ho^i^^(i65 

mg) *3j;T* (2R) -2-T5/-3-kKn^-l- (tf^y v 5 ^— 1 
;V) yusSls—l—X-ls (228 mg, 1. 32 mmol, MMW 5 7 (DtpfflW-k \^X&$0 
h 5 t l^ft^Mfefc £ ^> tllB'f^fe (106 mg, 0.209 mmol) £r £ fe^ti, 
£ LT#fc 0 

^-NMR Spectrum (DMS0-d 6 ) S (ppm) : 0. 58-0. 66 (2H, m) , 0. 70-0. 78 (2H, m) , 
1.38-1.62 (6H, m), 2.79 (1H, m), 3.38-3.53 (6H, m), 4.75 (1H, m) , 4.93 (1H, 
t, J = 5. 8 Hz), 6.54 (1H, dd, J = 2. 0, 6.0 Hz), 6.67 (1H, d, J = 3. 6 Hz), 
6.97 (1H, d, J = 2.0 Hz), 7.06 (1H, dd, J = 2. 4, 8.8 Hz), 7.37 (1H, d, J = 
2. 4 Hz), 7.88 (1H, d, J = 3.6 Hz), 8.05 (1H, d, J = 6. 0 Hz), 8.10-8.34 (3H, 
m), 9.20 (1H, s). 
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[0 2 7 9] 

mMM7 4 5 - (2- (3 - ((IS) Fu*ri/*<?-/U-2-a-*cy- 
<Z — \f^)-yiy—\—4;V^-^-?v) >7 W K) v ; y-4--f;Vt^^) —1 

5 ^»J6 8 ^K^^^^^ 1 ^ N- (4- (l-^n7°ntVl/7^/*;^ 

/k-lH— 5 fi'KyAO ^-^r^- 2 - t;° U v 5 ^) — N- (7 ^ / ^i/^/W/j? 

^/V) *;W^-fi:7i^ N — (4— ( 1 - n T'o hT^T 5 / 

—tv— i h- 5 — 4 is k y /v) ^-Sfv— 2 — try -^v) ^;w^-b©i^ti 

(82. 3mg) 33j;t5(2S) - 2 -X ^ / - 3 - t Kn 1 - (t^y^- 

10 1—4 M — (156 mg, 0. 748 ramol, MMffl2 0<D*P 

^tLT^) ^bH*SM5 fc|p]fifcft3M£fc:«fc 9 SfSB-ffr^tt (66. 8 mg, 0.132 
mrao 1) 5:6 fete**: UT#7c„ 
[0 2 8 0] 

jjM7 5 Nl-7a^-5- (2- (((3- (^f;l/7^7) -?xi\£jv) 
15 7> y) ^yj^i^AO 7 ^ / - 4 - t° !) vW ±±^= lH-l-^f ^ K— 

i^HIO 2/3 2 8 7 2t^V7Vs/ MBt©N 1 -7i-/W- 5 - (2 — 
75/-4-t°ij vVv) m-lH-1 — f ^ K— /^7^^5: K (CAS 
No. 417721-87-0) <Jr 3 - v^^vKT 5: / :/n \f jVT 5 ^Srffi V^T 

20 MMM 28 t mmfc UTS #J^£r#fc 0 

iH-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.91 (6H, t, J=7.2Hz), 1.47-1.53 (2H, 
m), 2.30-2.44 (6H, m), 3.05-3.14 (2H, m), 6.52 (lH, dd, J=6.0, 2.0Hz), 6.76 (lH, 
d, J=3.6Hz), 6.84 (lH, d, J=2.0Hz), 7.09 (lH, dd, J=9.2, 2.4Hz), 7.13 (lH, t, 
J=7.6Hz), 7.38 (2H, dd, J=7.6, 7.6Hz), 7.42 (lH, d, J=2.4Hz), 7.64 (2H, d, 

25 J=7.6Hz), 8.02 (lH, d, J=6.0Hz), 8.10-8.14 (2H, m), 8.27 (lH, d, J=9.2Hz), 9.05 

(1H, brs), 10.10 (1H, brs). 
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[0 2 8 1] 

gli 7 6 Nl-7x^-5- (2- (((3- ( 4 - ^ %j y- 1 

-4M ynbVk) T^J) XjUtf—jU} 7^/-4-b°y l?Jls) W-1H 

H^^lfl^O 2/3 2 8 7 2f/<y7Vs' hfBioON 1 5 - (2 — 

t 5: y - 4 — try smo t^^- 1 h- 1 > K-^M>t ^ K (cas 

No. 417721-87-0) tl~ ( 3 -7 5 / 7°n t°/V) -A-^^M 

L H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.52-1.59 (2H, m), 2.13 (3H, s), 
2.15-2.45 (10H, ra), 3.08-3.15 (2H, m), 6.54 (1H, dd, J=6. 0, 2.0Hz), 6.79 (1H, 
d, J=3. 6Hz), 6.89 (1H, brs), 7.10 (1H, dd, J=2. 4, 9. 2Hz), 7.15 (1H, t, 
J=7.6Hz), 7.40 (2H, t, J=7.6Hz), 7.44 (1H, d, J=2.4Hz), 7.66 (2H, d, J=7.6Hz), 
8.03-8.07 (2H, m), 8.14 (1H, d, J=3. 6Hz) , 8.29 (1H, d, J=9. 2Hz) , 9.05 (1H, 
brs), 10.10 (1H, brs). 
[0 2 8 2] 

mMMJ-1 N 1 5 - (2- (((4- (b'P^^y-l-^^) g< 

!) i — j ;v) X/utf^/u) T^/) t:°D v^y-4—f;^^) - 1 H- 

N x -^ JV - 5 _ ( 2 -T5/-4-t°y ^-^v-- 1 H- 1 — f ^ K— 

7V^7 /VTjCdfl?- 5; K (1. 91g, 6.45mmol N il^2 7-l) f7tKP77^ 
(20ml) „ b y zr- s f'A'~T % V (2. 70 ml, 19. 4mmol) ftM^ 0 °C^#T^ n n 

(1. 79ml, 14. 2mmol) Srfl]*., ^T2BtWbfc 0 R&?ft«:PfeBfe^ 
5vl^zkT?#iaU fil^MUT, y^^/V N- (4- (1- (^f^7 

5 7) 3);vi$=.;v- 1 H— 5 -- < ^ KJ7 /i") ^^v'- 2 - t° U vvi/) #/W^ — 

h^^^^/i/ N- (4- (1- (x^;^7 5 7 ) 
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©?S^(2.95g)d5#6 J tUfc„ Z.<Dm&fa<D 0.454g SrN, N-v^^WMT 
5K(5ml)^j(fU 4- (l-t°Pp^) fcT^JJi^O. 522g, 3. 39mmol) 

^bfcISIfls^^^f-^ : v^c^Vl^— 7VV= 1 : 1 ^T*V\ flfB'fb'n^ (205mg, 

0. 43ramol) &W£h t lt#fc. 

MS Spectrum (ESI): 477 (M+l), 953 (2M+1) . 

J H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1. 12-1. 22 (5H, m) , 1. 57-1. 81 (6H, m) , 
2.05-2. 15 (lH,m), 2. 38-2. 50 (4H, m) , 2. 77-2. 78 (2H, m) , 3. 28-3. 37 (2H, m) , 
3. 87-3. 97 (2H, m) , 6. 53 (1H, dd, J=2. 5, 5.4Hz), 6.66 (1H, d, J=3. 5Hz), 7.02 
(1H, dd, J=2.5, 8.9Hz), 7.30 (1H, d, J=2. 5Hz), 7.36 (1H, d, J=2. 5Hz) , 7.89 
(1H, d, J=3.5Hz), 8.05 (1H, d, J=5. 4Hz) , 8.20 (1H, m) , 8.27 (1H, t, J=8.9Hz), 
9.08 (1H, s). 
[0 2 8 3] 

||gl7 8 5- (2- (((4-1: jM 

4 _ fc ^ n dp-,^_ 4_ ^^/^t°v<]J v?^— ifeg^ (216 mg, 1. 42 mmol, ®£5s#!l 8 
-3), y^-^/V N- (4- (1- (iW^y) 1 H- 5 — f 

^KPn^r-» — 2 — tf V £W — N— (7x>/ ^v^/I^—^) #/W^;* — h 
(170 mg, 0. 317 mmol, U&l 5 5-1) &m^XmMW Alt IH^^^rfjV\ 
Mfe^tH^ bT^IB-fk^ (124 mg, 0. 283 mmol, 89. 4 %) £r#fc 0 
L H-NMR Spectrum (DMS0-d 6 ) 8 (ppm): 1.08 (3H, s) , 1.17 (3H, t, J=7. 2 Hz), 
1.38-1.44 (4H, m), 3.13 (2H, m), 3.30 (2H, m), 3.63 (2H, ra), 4.27 (1H, s), 
6.53 (1H, dd, J=2.4, 6.0 Hz), 6.67 (1H, d, J=3.6Hz), 7.03 (1H, dd, J=2. 4, 
8.8 Hz), 7.32 (1H, d, J=2.4Hz), 7.35 (1H, d, J=2. 4 Hz) , 7.90 (1H, d, J=3. 0 
Hz), 8.05 (1H, d, J=6. 0 Hz), 8.21 (1H, t, J=5.4Hz), 8.27 (1H, d, J=8.8Hz), 
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9.04 (1H, s). 
[0 2 8 4] 

gMLZ 9 N 1 —x-*f-)V— 5 - (2 -((4 — a kp^^!)^- i - W /k) 
# jU7$^/u) T % I - 4 - \f V Jr±z^z: I H- 1-4^ HWk^Zk^!±± 
5 5 F 

:7^=/^ N- (4- ((1- ((xf/I/7$/) #/l^=/V) - 

K V As) t^r^) - 2 - fcf U v 5 /!/) 13 A"** — V (I25mg, 0. 30mmol N ©IjgM 2 7 

- 2 ) £ 4 - 1 Kn^S/t^ U i^y^bHtti 2.7 k mkte^&fc £ Y) WMih^r 

m (I8.7mg, 0. 044mmol, 14.7%) &&f£Mt LT#7c 0 
10 X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.13-1.27 (5H, m), 1.63-1.67 (2H, m), 2.98 

(2H, ra), 3.20-3.40 (2H, m), 3.60 (1H, m), 3.74 (2H, m), 4.64 (1H, d, J=4. 4Hz), 
6.53 (1H, dd, J=2.4, 5.6Hz), 6.67 (1H, d, J=3. 6Hz) , 7.03 (1H, dd, J=2. 4, 
8.8Hz), 7.31 (1H, d, J=2.4Hz), 7.35 (1H, d, J=2.4Hz), 7.90 (1H, d, J=3.6Hz), 
8.06 (1H, d, J=5.6Hz), 8.21 (1H, t, J=5.2Hz), 8.27 (1H, d, J=8.8Hz), 9.09 

15 (1H, s). 

[0 2 8 5] 

»j8 0 Nl-xf;k-5- (2- (fcf^yv^-l — < ;Vj3)V^~JV) T 

Iffi^7 7-e#btlfc7i^ N- (4- (1- (^c^vKT^/) ^^tfwV 
20 -lH-5-^yFU^) 2 - t°y *;W^-f^7i=/l' N 

_ (4 _ ( ! _ (;c^/VT5:/) 1 H- 5 ->f y K P ^) t^f^- 

2 — trp^/V) -N- (^^/^v^/l^—/!') (0. 336g) 

|CN, N-y7WM75F (4ml), \f^< V i?> (0. 31ml, 3. 13mmol) ^r^P^ 

25 (182mg, 0. 45ramol) £rf£iH £ tt#fc. 

MS Spectrum (ESI): 408 (M+l), 815 (2M+1). 
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X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.18 (3H, t, J=7. 6Hz) , 1.35-1.57 (6H, m), 
3.23-3.33 (6H, m) , 6.52 (1H, dd, J=2. 4, 5. 4Hz), 6.67 (1H, d, J=3. 4Hz), 7.03 
(1H, dd, J=2.4, 8.7Hz), 7.30 (1H, d, J=2. 4Hz), 7.36 (1H, d, J=2. 4Hz) , 7.90 
(1H, d, J=3. 4Hz), 8.06 (1H, d, J=5. 5Hz), 8.21 (1H, t, J=5. 5Hz), 8.27 (1H, 
5 d, J=8. 7Hz), 9.05 (1H, s). 

[0 2 8 6] 

iiMgi n i —zx-zf- jv— 5 — ((2- ((t°g y i =dl2k^zkfe^k) 

M^!|7 7 1?^fc^fc7x-/k N- (4- (1- (xf;^$y) ;*7/l/7iwU 
10 — 1 H— 5 — A is Ky As) ^-^v-- 2 - try ^/W^-ft7a:^ N 

— (4- (1- UAstR^As— 1 H— 5 — IS Ky 7l>) tf-^V— 

2 - t° y vVl") — N — (7a/ =3ri^^7/V#^V) #/W^ — J> (Dm&tyd (0. 46 lg) , 
N, N-v'yf^^AT 5; K 5ral N t°n V i?V(0. 36ml, 4. 3mmol) Srill&ifcl^fll 
#U KJ&^§^^^£7K-e£«U W«WlSr»«6bT N fUlB^I^ (245mg, 
15 0. 623mmol) ^:Wm t LT#t 0 

MS Spectrum (ESI): 394 (M+l), 787 (2M+1) . 

'H-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 1.16 (3H, t, J=7. 6Hz), 1.70-1.82 (4H, m), 
3.22-3.40 (6H, m) , 6.54 (1H, dd, J=2. 4, 5. 5Hz), 6.67 (1H, d, J=3. 4Hz), 7.03 
(1H, dd, J=2. 4, 8. 7Hz), 7.35 (1H, d, J=2. 4Hz), 7.41 (1H, d, J=2. 4Hz) , 7.90 
20 (1H, d, J=3. 4Hz), 8.06 (1H, d, J=5. 5Hz), 8.21 (1H, t, J=5. 5Hz) , 8.27 (1H, 

d, J=8. 7Hz), 8.59 (1H, s). 
[0 2 8 7] 

mMM8 2 N4 — (4 — (( 1 — (^^-7VT % J) t>/V7$~;V- 1 H- 5 — f V 

KU;i/) ^^vQ — 2 — try-^/u) - 4 -^/vxIn y >^n^jj^g^ k 

25 Uttiftl 7 7 £> tbfc 7 N- (4- (1- (if/V7?y) 

^-^v-- 2- try >W #/w^ — h t^^^/u n 
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- (4- (l- {^j-;vtkj) ^;^^-ih-5-^K!);H Jr^y— 
2 - t°y -N- {~7 ^ ; )V-m=-jv) b<D?il£-#> (0.401 g), 

N, N-^f/V*M7^F (5 ml), *t)Vfo V 1/ (0.326 ml, 3. 73 mmol) 

^y-l/ : vvlx= 1 : 1 &dTgfcV\ #12^-^ (255mg, 0. 62mmol) ^ 

MS Spectrum (ESI): 410 (M+l), 819 (2M+1). 

Hl-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.17 (3H, t, J=7. 7Hz) , 3.25-3.42 (6H, m), 
3.48-3.53 (4H, m) , 6.55 (1H, dd, J=2. 6, 5. 6Hz), 6.67 (1H, d, J=3. 6Hz), 7.02 
(1H, dd, J=2.6, 8. 7Hz), 7.29 (1H, d, J-2. 6Hz) , 7.35 (1H, d, J=2. 4Hz) , 7.90 
(1H, d, J=3. 6Hz), 8.08 (1H, d, J=5.6Hz), 8.20 (1H, t, J=5. 6Hz) , 8. 28 (1H, t, 
J=5. 6Hz), 9. 19 (1H, s). 
[0 2 8 8] 

jli8 3 Nl-^f/V-5-(2-((l, 1 -v^^y^^fr/T^fr V Z/ — 4 

— f /u%/u^=./i«) r^y) ^^-4-^/^^v-) - i h- fv k— 

1,1- i?Hr^ y ^Tt^JV-fo V (248 mg, 1. 42 mmol, USatM 5 4 - 3 ) N 

37 ^~>V N- (4- (1- /) 1 H- 5 f^KU 

a^ri/) — 2 — £°y vvl') — N— {7 zs^J^yftJiVi^—jV) -fijiV/^t—y (170 mg, 
0.317 mmol, U^M 5 5 - 1 ) §rfflV^T^»!j 5 4 £ li^^S/S^T 5 Z.tfc£*), 
M&ffiMit LTfffB'fb'^ (116 mg, 0.253 mmol, 80. 0 %) £r#fc 0 
X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1. 17 (3H, t, J=7. 2 Hz), 3. 10 (4H, m), 3. 29 
(2H, m), 3.80 (4H, m), 6.58 (1H, dd, J=2. 0, 5. 6 Hz), 6.67 (1H, d, J=3. 4 Hz) , 
7.03 (1H, dd, J=2. 0, 9.0 Hz), 7.31 (1H, d, J=2. 0 Hz) , 7.36 (1H, d, J=2. 0 Hz), 
7.90 (lH,.d, J=3.4Hz), 8.10 (1H, d, J=5.6Hz), 8.22 (1H, t, J=5.4Hz), 8.28 
(1H, d, J=9.0 Hz), 9.54 (1H, s) . 
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[0 2 8 9] 

jl^ij 8 4 N 1 -xf 5 - (2- ((;* h^yvKT^./) fr/t^j^Ap 
y — 4 — tf y j^k) ^-dr^— 1 H- 1 >- g K 

^^-/P N- (4- ((1- ((xf;kT^y) #/VtJwW) -1H-5 — f ^ 
K M t^rv') - 2 - tf U — h (150mg, 0. 36mmol. Mt&M 2 7 

-2) ^ f^W^y t Kn ^ n !) K^&HWJ 2 7 i: i !) 

^IBte-a^ (94. 3mg, 0. 26mmol, 70. 9%) & &#J£ttli £ LT#fc 0 
4i-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1.17 (3H, t, J=7. 2Hz), 3.20-3.40 (2H, m), 
3.59 (3H, s), 6.57 (1H, dd, J=2. 4, 5. 6Hz) , 6.67 (1H, d, J=3. 6Hz) , 7.05 (1H, 
dd, J=2.4, 8.8Hz), 7.16 (1H, s) , 7.38 (1H, d, J=2.4Hz), 7.90 (1H, d, J=3.6Hz), 
8.08 (1H, d, J=5.6Hz), 8.21 (1H, m), 8.28 (1H, d, J=8.8Hz), 8.95 (1H, s), 
10. 15 (1H, s). 
[0 2 9 0] 

mmm8 5 Nl-^p/n^-5- (2- 

ti ;V7$=./v) T % J - 4 - \f V vW 1 H- 1 -4 is Y^z2k*JkM^± 

% K 

^Jfe-We 8-e#btt/c^^^/I^ N- (4- (l-^PT'nWU^ 
-/V-1H-5 — f yKP^) ^^v— 2-fc°y >W -N- 

#/w^ — h t^^^jv n- (4- (l-^p/p^r^y*^ 

1 h- 5 — Y -y Ky /v) ^^-2-^9^) ^/^V^fOg^l) 
(470mg)fcN, N-'^WM7 5 K*(5ml) s 4 - 1 Kn^^t"^ V > (433 
mg, 4.29mmol) »X.«WU KJ£*£&W»^^ U ^HJS^ 

$tlfbT. tllB'fb^ (220rag, O.Blmmol, 39%) £r El^JNI k LT#fc„ 
MS Spectrum (ESI): 436 (M+l), 871(2M+l). 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 0. 58-0. 63 (2H, m) , 0. 69-0. 76 (2H, m) , 
1.18-1.30 (2H, m), 1.60-1.70 (2H, m), 2.70-2.80 (1H, m), 2.93-3.02 (2H, m) , 
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3.55-3.64 (1H, m), 3.69-3.77 (2H, m), 4.63 (1H, d, J=4. 4Hz), 6.53 (1H, dd, 
J=2. 4, 5.8Hz), 6.64 (1H, d, J=3. 6Hz), 7.04 (1H, dd, J=2. 4, 8. 5Hz), 7.31 (1H, 
d, J=2.4Hz), 7.35 (1H, d, J=2. 4Hz), 7.86 (1H, d, J=3. 6Hz), 8.06 (1H, d, 
J=5. 8Hz), 8.24-8.29 (2H, m) , 9.08 (1H, s). 
5 [0 2 9 1] 

Hli8 6 (2- (((4-fcFP^-4-^f 

/un°^<]) i -JM pjv^^/v) y^y) try 4 — 4 jvisr 

1 H— 1 —4 > HWj^2kMi±±^ K 

4 - t K D v'- 4 - ^ f"^ U v^y-tit (221 mg, 1. 46 mmol N M&M 8 
10 — 3X :7^=/^ N- (4- (l-y^n/ntVU7^/*/l'toV-lH-5 

--f y F y />) ^y-2-t°y^) — n— (^^y =¥-jy^/^=/^) #/w-s 

y— bir^^^/^ N— (4- (1 -v^ n^n fcf/WT ^ J t> )V1$~;V— 1 H- 

5 — fyKjJ/v) 2 - 1° y #/w^y — b (om&tya (200 m gN HifeM 

15 (109 mg, 0. 242 ramol) ^#fc 0 

l H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.61 (2H, m) , 0. 73 (2H, m), 1.08 (3H, s) , 
1.30-1.41 (4H, m), 2. 76 (1H, m), 3.14 (2H, m), 3.63 (2H, m), 4.27 (1H, s), 
6. 53 (1H, d, J=5. 4 Hz), 6.65 (1H, d, J=3. 4 Hz) , 7.03 (1H, d, J=8. 8 Hz) , 7.32 
(1H, s), 7.35 (1H, s), 7.86 (1H, d, J=3. 4 Hz) , 8.06 (1H, d, J=5. 4 Hz), 8.27 

20 (2H, m), 9.04 (1H, s). 

[0 2 9 2] 

7 N4- (4- (1- (v^ P^p fcVl-T $ / ) ^;V^-1H- 
5 — A yKU jv) 2 - fc° ]} — 4 — ^r/ufc V ^^j/^^-f- % K 

8T*^hfrlfn7az=./U N- (4- (1— y^P^ntV^T^y*;^ 
25 ^-lH-5—fyFD^) t^y-2-t°JJ^) — N- (7^y =3riy^77k 

7}?-/]/) ^;w^-Fi7x-;k n- (4- ( 1 — is? n /p tVV-T 5: y 
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(470mg) fclN, N-v^ f-jV^jV^T K K(5 ml), ^E-/^ JJ ^ (0. 373 ml, 4.28 

|g#:Sr^drf-^ : S^x^/Pcr.— 7VP= 1 : 1 te~C?5fcV\ ^lfB'fh-^#) (255 rag, 0.58 
mmol, 95 %) 5r#fc 0 

MS Spectrum (ESI): 422 (M+l), 843 (2M+1). 

Hi-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 0.58-0.75 (4H, m), 2.72-2.81 (1H, m), 
3.26-3.40 (4H, m), 3.50 (4H, t, J=4. 8Hz), 6.56 (1H, dd, J=2. 5, 5. 6Hz), 6.65 
(1H, d, J=3. 4 Hz), 7.04 (1H, dd, J=2. 5, 8. 8Hz), 7.30 (1H, d, J=2. 5Hz), 7.36 
(1H, d, J=2. 5Hz), 7.86 (1H, d, J=3.4Hz), 8.08 (1H, d, J=5. 5Hz), 8.24-8.30 
(2H, m) , 9. 18 (1H, s) . 
[0 2 9 3] 

^fM]8 8 N 1 — ^2 p^p tf/V— 5 - (2 - ((tf p !J v^- 1 -4 jVjQJVi^ 
^-M T^/) — 4 — \f ]) *J M t^-lH-1 — { 1/ K— H 
^OtE#jJ6 8 -e#bfbfc^^=/l^ N- (4- ( 1 n t>7 5 / 

=^-lH-5-4"yK!J;V) 2 - t°U vW — N- (^^y^r^^/P 

t$^/V) */W^-fi:7i^ N— (4— (l-v'^D7 P Pt°^75 7*^ 
sfi^ju— 1 H — 5 —4 >" K y /P) ^^V— 2 — tfP^W #/W^ — h 
(470mg)^N, N — i? * fM;VA7 5 K (5ml) N t°P P (0. 35ml, 4. 2mmol) 

(200 mg, 0.49 mmol) & &£J£iH t bT#fc 
MS Spectrum (ESI): 406 (M+l), 811 (2M+1) . 

^-NMR Spectrum (DMS0-d 6 ) 8 (ppm): 0.58-0.78 (4H, m), 1.70-1. 83 (4H, 
m),2. 73-2. 81 (1H, m) , 3.23-3.45 (4H, m), 6.55 (1H, dd, J=2. 2, 5. 7Hz), 6.65 
(1H, d, J=3. 5Hz), 7.03 (1H, dd, 1=2. 2, 8. 7Hz), 7.36 (1H, d, 1=2. 2Hz) , 7.41 
(1H, d, J=2. 2Hz), 7.86 (1H, d, J=3. 5Hz), 8.06 (1H, d, J=5. 7Hz), 8.16-8.30 
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(2H, m), 8.59 (1H, s). 
[0 2 9 4] 

^jM8 9 N 1 u^u \f;V— 5 — (2 — — i j>V% 

~M T^7-4-b°y i?2k} ^~^v / - 1 H— 1 —4 T£ = ZL^kjj±± § K 
5 HiSM 6 8 t?# 6> ttfc 7 * ~)V N— (4- 

=^-lH-5--fyK!);V) 2- trjj vVk) -N- (7x7^^ 
^cx/k) #/W^ — f i: 7x=/l/ N— (4— (l-^^P/nt>7^y^^ 

/K^-iH-5-^yK!J^) 2 — try v^) #/w-^— h©js-^Nft 

(467mg)jCN, N-^f/^AT^ K(5ml), t^Uv'y (0. 42ml, 4. 2mmol) 

10 *rJn U KJ&*SrBfcIfe^/i'£7k-T?£«U ^T«JiSr«*gUT. Ill f£ 

^^.drf-V : *?^*f-jvxu — *r/U= 1 : 1 ^T?5fcV\ tSHB-fk^*«>jfeiSI (241mg, 
0. 57mmol) £r#fc 0 

MS Spectrum (ESI): 420 (M+l), 839 (211+1). 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.58-0.77 (4H, m), 1.34-1.55 (6H, 
15 m),2. 72-2. 81 (1H, m) , 3.27-3.40 (4H, m) , 6.52 (1H, dd, J=2. 6, 5. 6Hz), 6.64 

(1H, d, J=3. 6Hz), 7.03 (1H, dd, J=2. 6, 8. 7Hz), 7.30 (1H, d, J=2. 6Hz), 7.35 
(1H, d, J=2. 6Hz), 7.87 (1H, d, J=3. 6Hz), 8.06 (1H, d, J=5. 6Hz), 8.23-8.30 
(2H, m), 9.03 (1H, s). 
[0 2 9 5] 

20 ^if j 9 Q N4- (4- (1- yi^Li/J-jVT % /) $>/U7$~/U- 1 H- 

5 -A 1/ K U ;V) sj-^r*/— 2 - t° V - 4 — ^fr/l^afr ]) >^JU^^± % K 

N— (4— ( 1 — ^ 7 ^A-zJ^/i— 1 H — f ^ K^- 

tV— 5 — f jVifZriS) — 2 - t° V — N— (7x/^r^;^^) #/W^ 

b (200 mg, 0. 35 mmol) &rN, N — v 5 ;* f/^^/^T 5; K (1. 5 ml) lZl$gfl?L % 
25 y 1/ (0. 15 ml, 1. 73 mmol) ^Mx.^M.X^^^W bfc D KJtSfiSSftSrftBft^ 
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^j±Tiilf bfc 0 mk* %/ v u fffr* 7^^pvf (w± v- y b w- 300, 

g^H^^vl^l^^^vV : ^ ^ / —;V= 1 0:1) #btLfc^-fett^ 

^t^i^ ^ X^XWMi^'^} (140 mg, 0. 31 ramol, 

5 90 %)$r#fc 0 

^-NMR Spectrum (DMS0-d 6 ) 8 (ppra) : 1.48-1.64 (4H, m), 1.66-1.76 (2H, m) , 
1.88-1.98 (2H, m), 3.35 (4H, m), 3.51 (4H, ra) , 4.14 (1H, m), 6.56 (1H, d, 
J=6.0Hz), 6.65 (1H, d, J=3.6Hz), 7.02 (1H, d, J=8.8Hz), 7.30 (1H, s) , 7.35 
(1H, s), 7.96 (1H, d, J=3.6Hz), 8.00 (1H, d, J=6.8Hz), 8.08 (1H, d, J=6. 0 
10 Hz), 8.25 (1H, d, J=8.8 Hz), 9.18 (1H, s). 

[0 2 9 6] 

MMj 9 0-1 7x^;i/ N — Hli^kM^li ^~ fc 

u^.'yf-jVT ^ is (9.9 ml, 100 mmol) te^r f 7 t Ko75V (400 ml) 
15 r.£.fcfcf JJ S^V (8.9 ml, 110 mmol) Sr*Dx.TSI#bfc„ rH^K^b, ^ 

pn^7x^;l/ (13.8 ml, 110 mn»l)£»#T5#raT3fcTU -tO^^g."? 
2 4. 5 0#IWSt# bfc 0 K^^^TK-^^^^T^SB U fflS ^fn^ 

20 aSaftjft-t-Snir^J: ^ &S£J£tH £ LTaCIB'fb'S* (16.6 g, 81 mmol, 81 %) 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1.47 (4H, m), 1.63 (2H, m), 1.81 (2H, m) , 
3.81 (1H, m), 7.07 (2H, d, 1=7.6 Hz), 7.17 (1H, t, J=7. 6 Hz) , 7.35 (2H, t, 
J=7.6 Hz), 7.75 (1H, d, J=6. 8 Hz) . 
25 [0 2 9 7] 
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^jpvp - 1 H- 1 V Y^zA^JV^^tX K 
®$^ffi^O 2/3 2 8 7 2f^y7Vs' MB<£<0 4 — 

^^r^) — 2 — tf U 5 1/ (2. 50 g, 11. 1 mmol N CAS No. 417722 
-1 1-3)&N, N-^WMr? K (30 ml) fc*g#? L, ^MK-fcMWtfr 
5 h y (0. 530 g, 13. 3 ramol) %1M7L, 3 0 9rW\MW Lfc„ £ r ^ffi.-?$K#T 

~7=c=.;V N-i/f n^i^vlofr/W^ — h (2. 50 g, 12. 2 mmol) £r#Px., 3 0 

: K^^^-/^= 1 : 1 ~g£g^5 : -/V~@^@^cfV^ : y ^ / 9 8:2) 

10 -e«f3KU/t„ ^btbfcj^A^drf-^ : ^ 10:1 

t&S (2. 08 g, 6. 18 ramol, 55. 7 %) £r#fc D 

1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.56 (4H, m), 1.71 (2H, m), 1.92 (2H, m), 
4.14 (1H, m), 5.74 (1H, d. J=2. 0 Hz), 5.83 (2H, s), 6.12 (1H, dd, J=2. 0, 5.6 
15 Hz), 6.64 (1H, d, J=3. 4 Hz), 7.00 (1H, dd, J=2. 0, 8. 8 Hz), 7.32 (1H, d, J=2. 0 

Hz), 7.75 (1H, d, J=5. 6 Hz), 7.94 (1H, d, J=3.4Hz), 7.97 (1H, d, J=6. 4 Hz) , 
8. 23 (1H, d, J=8. 8 Hz) . 
[0 2 9 8] 

M&M9 0 — 3 7x^ N— (4 - ( 1 —is? g^^^yVT ^ J iViS—As 
20 - 1 H — <± 1/ K— /V— 5 —^/U^-^riy) — 2 — tf U vW — N — iC7^J^r-yt) 

Nl-y^n^yf;W5- (2-7$ / t"!J — f/l^-^-SX) - 1 H — 

1 {is K— /U3&/U4?^r-9" $ K (1. 55 g, 4. 58 mmol) Srx h9tKo79^ (90 

ml)^S§E«¥U rrth^f^T^y (1.43 ml, 10. 31 mmol), t^^y (0.56 
25 ml, 6.88mmol)*JP*.T»t^L/t:„ rttSr^C^U ^ nn«7x^ (1.44ml, 
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: g^rc^/i^ l : l~l : 3) T?flrJftU ^feT^/V^ T * t l^XWMit^ 
% (2. 516 g, 4. 36 mmol, 95. 2 %) ^T#fc Q 

1 H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1.50-1.63 (4H, m), 1.66-1.74 (2H, m), 
1.88-1.98 (2H, m), 4.15 (1H, m), 6.65 (1H, d, J=3. 8 Hz) , 6.95 (1H, dd, J=2. 4, 
5.6 Hz), 7.09 (1H, dd, J=2. 4, 8.8 Hz), 7.16 (4H, d, J=7. 6 Hz) , 7.29 (2H, d, 
J=7.6Hz), 7.42 (4H, d, J=7. 6 Hz), 7.44 (1H, d, J=2.4Hz), 7.51 (1H, d, J=2. 4 
Hz), 7.98 (1H, d, J=3. 8 Hz), 8.01 (1H, d, J=6.8Hz), 8.28 (1H, d, J=8.8Hz), 
8.42 (1H, d, J=5. 6 Hz). 
[0 2 9 9] 

mmm<3>\ 5- (2- (JSA=t Kn^t^y v^-i — fzk) ^zkfezk) 

T^y) h°'j^y-4 — Lfk±±vO -iH—fyK-^-i-^^>i ^ 

7 a=7i> n- (4- ( 1 - n^y W 5 1 H-^ y K- 
/k _ 5 — f/^dr-i/) — 2 — try^/y) — n— (^^y ^v^a-/^— #/w^ 

y— h- (200 mg, 0.346 mmol .^5t#iJ9 O- 3). 4-t Fn^yf^y (175 
mg, 1. 73 mmol) &ffl\^XMMm 90i IrI^^St^T 5 - t \ZL «t 5 % ^ffi-felSfH £ 
LTSSiB-ffrcH&J (129 mg, 0. 278 mmol, 80. 2 %) &#fc 0 

l H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 1.23 (2H, m), 1.48-1.77 (8H, m) , 1.92 (2H, 
m), 2.98 (2H, m) , 3.59 (1H, m), 3.73 (2H, m), 4.15 (1H, m), 4.64 (1H, d, J=4. 4 
Hz), 6.53 (1H, dd,.J=2.0, 5. 6 Hz) , 6.65 (1H, d, J=3. 6 Hz) , 7.02 (1H, dd, 1=2. 0, 
9.0 Hz), 7.31 (1H, d, J=2.0Hz), 7.35 (1H, d, J=2.0Hz), 7.96 (1H, d, J=3. 6 
Hz), 7.99 (1H, d, J=6.8Hz), 8.06 (1H, d, J=5.6Hz), 8.24 (1H, d, J=9.0Hz), 
9.09 (1H, s). 
[0 3 0 0] 
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jjj_9_2 N 1 — is? u^^^jy— 5 — ( 2 — ((4 — (fcf p U v>^— 1 — ^yv) 

— l —4 ^ FWk^kjjj^l If 

:7cn^/i/ n- (4- ( l - ^^ o^y w ^ y 1 h--< y 

5 /V— 5 — 4 /V^r^c-y) -2 — fyvW -N- (7 y 3f v^/I^tJ^/V) #/W* 

y — f> (200 rag, 0. 346 mmol N 9 0 - 3 ) N 4- (l-t'o!) v 5 —/!/) 

(268 mg, 1. 73 mmol)£:JlV^T||«ij9 0 £ IHtlOKJS&fT 5 ££:fc:«fcD % 
M-fe^tH £ \^Xmmt^'^0 (83 mg, 0. 161 mmol, 46. 3 %) £r#fc D 
X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1.18-1.30 (2H, m), 1.50-1.80 (12H, m) , 

10 1.87-1.98 (2H, m), 2.08 (1H, m), 2.43 (4H, m), 2.81 (2H, m), 3.91 (2H, m), 

4.15 (1H, m), 6.53 (1H, dd, J=2. 0, 5. 6 Hz) , 6.65 (1H, d, J=3. 6 Hz), 7.02 (1H, 
dd, J=2. 0, 9.0 Hz), 7.31 (1H, d, J=2. 0 Hz) , 7.35 (1H, d, J=2. 0 Hz), 7.96 (1H, 
d, J=3. 6 Hz), 7.99 (1H, d, J=6. 8 Hz), 8.06 (1H, d, J=5. 6 Hz), 8.25 (1H, d, 
J=9. 0 Hz), 9.08 (1H, s). 

15 [0 3 0 1] 

jjj 9 3 Nl — (3— * }V-f }V) —5- (2— (((4— (b°P V — 

$ri/) - l H- l -4 >- FriZk^Zk^i±± S K 

Nl - ( 3 - y J~7V~7J-;V) - 5- ((2-T^ y-4-trp *?>v) Jr^i/) -l 
20 H-l-^yF^/^>f^ F (l.45g, 4.29 mmol) ^N, N-iS^^/U 

Tfc/I/AT^ K (30 ml), fUv^ (0.52 ml, 6. 4 mmol) t h V ^=f~/V7* 5; 1/ (1.35 
ml, 9.69 mmol) ^r^P^ N O °CS#T^ ^ & ^B.^ ^ (0.81 ml, 6.4 mmol) 

itISLT, y!)^W7^nvb^77^H:#U ~7 N- (4- 

25 ( 1 - (( 3 -y =f-)VZ?=$-;V) T % J ) -)o ;Vi$,=-)V— 1 H- 5 —4 >" K V M Jr^c 

is — 2 - t° V i?M N— (4- (1— (((3-y^/^ 
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-f^M r^y) *M^-iH-5-^yK!)^) t^rv'- 2- t°y -J;v) 
-N- <c? ^ ; #/w^ — f ol^fe (2. o g) ^#^^ifc 0 r 

©ii^CO^glrN, N-Wf/V*/^T5F (4ml)^$?U 4- (1 - 
fc°D!J v^/k) t°-< !J (0. 43g, 2. 8mraol) £r x. 2 B^Fflf* # U ^J«£I1^ 

(g±i/p v'TNH, im.^^ : * * 1 0 : l) lailb WMih 

(275 mg, 0. 53 mraol) 6^,1^^ i: bT#fc 0 
MS Spectrum (ESI): 519 (M+l). 

X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 0.91 (6H, d, J=7. 6Hz) , 1.18-1.30 (3H, m), 
10 1.47 (2H, q, J=7. 6Hz), 1.57-1.80 (6H, m), 2.03-2.22 (1H, m) , 2.37-2.48 (4H, 

m), 2.76-2.85 (2H, m) , 3.25-3.36 (2H, m), 3.88-3.97 (2H, m), 6.53 (1H, dd, 
J=2. 4, 5. 4Hz), 6.66 (1H, d, J=3. 6Hz), 7.02 (1H, dd, J=2. 4, 8.7Hz), 7.31 (1H, 
d, J=2. 4Hz), 7.35 (1H, d, J=2. 4Hz) , 7.90 (1H, d, J=3. 6Hz), 8.06 (1H, d, 
J=5.4Hz), 8.16 (1H, t, J=5.4Hz), 8.27 (1H, d, J=8.7Hz), 9.08 (1H, s) . 
15 [0 3 0 2] 

m&M 93-1 Nl - ( 3 - ;* ^/Vy^M -5- ((2-T^7-4-b°U 

HII^^^^O 2/3 2 8 7 2^/<^yisy M3*c<D4- (1H— 5 — < ^ K V >V 
20 ^^vO - 2 — tfy ^ (2. Og, 8. 9mmol, CAS No. 417722-1 

1-3) ©N, N-^^f/^/VA/^ K (20ml) f»^S?M#T> tK*^^ 
h!J!)A (426 mg, 10. 7 mmol) £r#P?Lfc 0 30 ^ft \Z.%7YX^n U 7c*=/t' N 
- (3— *=?-JVy*=?-;V) %;V^?>>—y (2. 02 g, 9. 75 mmol) ^rJB^L, 

^b3 0#f B m#bfc o ^j&^&ii^^/v^-c^iau mmm%7k, is^s 

25 yKXgfc^ U mfcffiMI- y^ texfcm b}£*g N NH-ix y # ^vi^ 7 ^ ^ p 

h ^7 y <4 — i^^cy-^ : WBi^^^= 3:1) fcTflUft b N SSlBflS^lfc (1. 45 g, 

178 



WO 2004/020434 



PCT/JP2003/010964 



4.3mmol, 48%) ^|ilt#fc 0 

L H-NMR Spectrum (DMS0-d 6 ) 5 (ppra) : 0.89-0.93 (6H, m), 1.40-1.70 (3H, m), 
3.25-3.40 (2H, m) , 5.72-5. 75 (1H, m) , 5.83 (2H, s), 6.10-6.40 (1H, m), 
6.64-6.68 (1H, m), 6.98-7.02 (1H, m), 7.30-7.34 (1H, m), 7.75 (1H, dd, J=l. 5, 
6.0Hz), 7.86-7.90 (1H, m), 8.14 (1H, t, J=4. 5Hz), 8.25 (1H, d, J=9. 0Hz). 
[0 3 0 3] 

itW 9 3-2 ~y=^=-;V N- (3 — ^^jvrf^M -toiv/^t—Y 
^nn^i^x^ (14.8 ml, 0. 117 mol) <DT b V fc Ko 7 *7 is (200 ml) 

^.MMWTfc b V =^^~fVT % > (18.0 ml, 0.129 mol) ^y/^l/T^ 
(15.0ml, 0.129 mol) ^P^ s VXEti&WL&Wftk^'f-A'k 2fCT?#E U 

^mm^mm, «EEfe«u mmt^-m (14 g , 0.068 moi, 58%) ^^tvx 

^-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 0.89 (6H, d, J=7. 9 Hz), 1. 36 (2H, q, J=7. 9 
Hz), 1.55-1.69 (1H, m), 3.05 (2H, q, J=7. 9 Hz), 7.03-7.09 (2H, m), 7.14-7.19 
(1H, m), 7.31-7.38 (2H, m), 7.68 (1H, t, J=4. 8 Hz) . 
[0 3 0 4] 

4 Nl - ( 3 - 7< ^VK7*^V^) - 5- (2- ((4-b KP^r^^!) 

3X&$,£tlfc-7^~/U N — (4- (1— ( ( 3 - 7* ^VK/^vt0 T 5; 
/) )(7;^/l/-lH-5- ^yKU/W) t^r^-2-t°!j^) #/W^ — h 
h-7 N- (4- (l- ( ( 3 - * ^tvrf^-iV) T%J) 1 H 

-5 f^KIJ/V) -N- (7cr.y dF-^yl^4?=/l>) # 

— f O^li (243 mg)^N, N-^f;^A7^ K(2. 5 ml) t 4 - t: 
FP^tV y ^(213 mg, 2. 11 mmol) ^rJP^ N 2 Hf RHfc# U SJESSKSrftift^ 
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— (gJjgfecE^VV : *#y—/U=l 0:1) fcTfflfgSU Wfafc&yo (150 mg, 0.322 
mmol) ^Sfe^i:bT#fc 0 

Hl-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.91 (6H, d, J=7. 2Hz), 1.18-1.30 (2H, m), 
1.46 (2H, q, J=7. 2Hz), 1.60-1.70 (3H, m), 2. 97 (2H, m), 3.25-3.35 (2H, m), 
5 3.55-3.64 (1H, m), 3.69-3.80 (2H, m), 4.63 (1H, d, J=3. 4Hz), 6.53 (1H, dd, 

J=2. 3, 5. 8 Hz), 6.66 (1H, d, J=3. 5Hz), 7.02 (1H, dd, J=2. 3, 8. 6Hz), 7.31 (1H, 
d, 3=2. 3Hz), 7.35 (1H, d, J=2. 3Hz), 7.90 (1H, d, J=3. 5Hz), 8.06 (1H, d, 
J=5. 8Hz), 8.16 (1H, t, J=5. 8Hz), 8.26 (1H, t, J=8. 6Hz), 9.08 (1H, s). 
[0 3 0 5] 

10 mMM9 5 N4- (4- (1- ( ( 3 - ^vK^/WQ T 5 7 ) Jj/lstf—zU-l 

9 3 t-a-j^ $ tlfc 7 x N- (4- (1- 7 5; 

/) ^-;u-lH-5-fyK!J/v) Or^s— 2 — try #/w^ — h 
J:7x^ N- (4- (1- ( ( 3 - / 5VK7*9Vl') 75/) M-^-lH 
15 t^rv'- 2 — tfU -N— (7 / 3r v'^/V^— /^) * 

f©I^tl (0.6g)}CN, N-^W^7U* (5 ml) i ^e/Wfr JJ 
^ (0.163 ml, 1.87 mmol) Sr*D XL. 2 B#W!ft# U K^^^rW^^i:7X^ 

NH, jfj^jn^vU : ^ 9 / — ^= 10:1) ttH8 LIMB^-S^ (0. 202 g, 0. 447 

20 mmol) £r t Ltifc. 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 0.92 (6H, dd, J=l. 7, 7. 3Hz), 1.47 (2H, q, 
J=7. 3Hz), 1.58-1.70 (1H, m) , 3.25-3.60 (10H, m), 6.55-6.59 (1H, m) , 6.65-6.70 
(1H, m), 7.00-7.07 (1H, m) , 7.32 (1H, s) , 7.37 (1H, m), 7.90 (1H, m), 8.07 
(1H, m), 8.17 (1H, t, J=5. 2Hz), 8.27 (1H, d, J=8. 3Hz) , 9.18 (1H, s) . 

25 [0 3 0 6] 

mmM9 6 Nl - (l-xf-;i/7°Pb°^) -5- (2- (((4- (bfnD^V 



180 



WO 2004/020434 PCT/JP2003/0 10964 

t^rV) - 1 H- 1 -A >• H^^L^jjHL§ K 

Nl - (1— zcf-fV-^xxMA^ -5- (2-7-; 7-4- t°y v^) ^-d^5/— 1 
H- 1 — W ^ 7^^7^=3rf-5: K (l.45g, 4.29 mmol) ^Tf7tKn77y 
5 (20ml) N MJ^^/kT^^- (1.73 ml, 12. 4 mmol) ^PpU 0°C^#T^nn^ 

^^7^=/V (1.15 ml, 9.1 mmol) %zM?L, ^MKlT 1 H^il^ Lfc 0 SJ^^g^ 

— ^f+U N- (4- (1- (( 1 -^c^vl^n tf/u) 7^7) 

nyt'- 1 H- 5 --f K y /!/) #/w^— f £:7^~ 71- 

10 N- (4- (1- (( 1 -^=f-;vzfvi T5/) $>;V~>$=./V- l H- 5 —4 1/ 

KJJ/V-) ^-^tX- 2- t°U VV^) -N- <C7zr.J ^^^/V^=.JV) f> 
(Dm&Sfo (1. 8g) ^#^t!7c 0 r©M©0.6g^N, N-v f ^f;l/*;VA7 
(5 mDttgt, 4- (l-t 0 P^^;k) tVjj^y( 0 .7g, 4. 7 mmol) 

15 !)^W7A^nvf^77^- (W±^D v-TNH, — 

/^10 : 1) KlTft^U ^ta-fb^#) (0. 202 g, 0. 391 mmol) £r i; L 

X#7to 

MS Spectrum (ESI): 519 (M+l) . 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.90 (6H, t, J=7. 5Hz) , 1.20-1.30 (3H, m), 
20 1.47-1.80 (9H, m) , 2.03-2.12 (1H, m), 2.40-2.47 (4H, m), 2.77-2.86 (2H, m) , 

3.62-3.72 (1H, m) , 3.88-3.95 (2H,m), 6.53 (1H, dd, J=2. 4, 5.9Hz), 6.66 (1H, 
d, J=3. 5Hz), 7.02 (1H, dd, J=2. 4, 8.8Hz), 7.11 (1H, d, J=2. 4Hz) , 7.35 (1H, 
d, J=2. 4Hz), 7. 78 (1H, d, J=8. 8Hz) , 7.99 (1H, d, J=3. 5Hz), 8.06 (1H, d, 
J=5. 9Hz), 8.25 (1H, t, J=8. 8 Hz) , 9.08 (1H, s). 
25 [0 3 0 7] 

181 



WO 2004/020434 PCT/JP2003/0 10964 



Mjt-M 96-1 N 1 — ( 1 -xf^7°p tVlQ - 5- (2-T^y-4-b°U 
i?J*V) V— 1 H- 1 — f is F^/Vjj/l'tf^-f- § K 

i^iS 0 2/3 2 8 7 2-^^^^lx^ hfSic<7)4- (lH-5-^fy KD/V- 
t^rV) - 2 — try v 5 ^-^ > (1.85 g, 8. 2 mraol, CAS No. 417722 
-1 1-3) (DN, N-^fMM7? K (20ml) »«teSiBfll#T>*C*'ffc; 

(394 mg, 9. 84 mmol) ^M^o 30 ^7KtK^^*P U ~7 =^=-/U 
N- — h (1. 87 g, 9.03 mmol) &;SPx. N SSffl.* 

£*fcjc-cifei£ u iiTkiM-T" Mi[>A trgfe^ b^tii. ^ y # <7V^# 7 ^ * n 

(f±v / !Jv'7NH, — : g^zr:^/I/= 3 : 1) ^T*t®b, 

fSffB-ffc^fc (1.95 g, 5.8 mmol, 71 %) t LT#fc„ 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.89 (6H, t, J=7. 5Hz) , 1.44-1.63 (4H, m), 
3.60-3.72 (1H, m), 5.73 (1H, d, J=2. 6Hz), 5.80 (2H, s), 6.12 (1H, dd, J=2. 6, 
6.0Hz), 6.67 (1H, d, J=4. 3Hz), 7.00 (1H, dd, J=2. 6, 8.6Hz), 7.32 (1H, d, 
J=2. 6Hz), 7.75 (1H, d, J=6.0Hz), 7.98 (1H, d, J=4. 3Hz), 8.23 (1H, d, J=8. 6Hz), 
9.30 (1H, s). 
[0 3 0 8] 

jjfM 9 6-2 ^^^/V N— ( 1 — ai.'J-jv-fvi 

l-if/V7°DtVV7^y (11.6ml, lOOmmol) ^rf7tKn777 (400ml) 
\Z-^m U ^WdfiTft^v'y (8.9ml, llOmmol) ft#Lfc 0 £*L5r 

Tk^U ? (13.8ml, llOmmol) ^ITU ^(D^M^ 2 4 B# 

^i-f;v : — ^^V= 1 : 5 T?3lfe* Srgfc^N ffiMtt UTlRf&ffrS-* (22. 3g, 
147mmol, 59. 1%) £r#fc c 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 0.87 (6H, t, J=7. 5Hz) , 1.30-1.56 (4H, m), 
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3.20-3.34 (1H, m), 7.03-7.08 (2H, m) , 7.14-7.19 (1H, m), 7.32-7.38 (2H, m), 
7.51 (1H, d, J=8. 7Hz). 
[0 3 0 9] 

mmm 97 n 1 - ( 1 z^±zk2lH - 5 ~ (2 ~ ( ( 4 - 1 kq g£ 
miMm9 Q^m^f^t^y n- (4- (1- ((l-^/K/ntvio r 

fJ:7s=;V N- (4- (1- ((l-xf;^otf;V) 757) 
1H _ 5 _ ^y^p;^) ^-drix— 2 — try -N- (^^/^v^/l/Tiwl/) 

*/Wn7-F(DM (456 mg)lCN, N-v'^/^MT^ K (4 ml) £ 4 - 
tFP^tVyi?y (360 rag, 3. 56 mmol) £r#n£. N 2B#Fiflt#U H^^^W 

— (Sdrv-y v-TNH, gfflfcn^/i> : * / — /W= 1 0:1) fcLTflfSttU 
-ffc-£^ (137mg, 0. 294mmol) & £ tt#&„ 

l H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 0.90 (6H, t, J=7. 5 Hz), 1.18-1.30 (3H, m) , 
1.45-1.70 (6H, m), 2.92-3.02 (2H, m), 3.55-3.80 (3H, m), 4.63 (1H, d, J=5. 1Hz), 
6.53 (1H, ra), 6.66 (1H, d, J=3. 5Hz), 7.02 (1H, dd, J=2. 5, 8. 8Hz), 7.31 (1H, 
d, J=2.5Hz), 7.36 (1H, d, J=2. 5Hz) , 7.78 (1H, d, J=8. 8Hz) , 7.98 (1H, d, 
J=3.5Hz), 8.06 (1H, d, J=5. 7 Hz), 8.24 (1H, t, J=8.8Hz), 9.08 (1H, s) . 
[0 3 10] 

mmm 98 N4- (4- (1- (d -^^u g/u) t ^ y ) # ^^v- 

1H-5 — fyKI);v-) 2 — 1? V ^fr) - 4 — ^fr/i^Tfr V ^^Mj^g; g 

J£ 

^9 6t?^S^fc7x^ N- (4- (1- ((1-x^/ptVu) T 
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hb?^—/U N- (4- (1- ((l-xf^/otVl/) T^y) %/U7$^jU- 

1H-5 f^KIJ/U) ttf—2-lfVi?A') -N- (:7^/3r^#/I^~/V) 

^7W^^h©||^ (0. 324 g) N , N-'^WW^K (3ml)£^E-/U 
^3J>- (0.22 ml, 2.5 mmoD^rJp^L^ 2 H#fTO# U KJESffiSrS^fe^^/^iTK-C 

TNH, B^Sft^^/W : * * / — /l^= 10:1) fcT^M L > *!1B^#9 (95 mg, 0. 21 
ramol) ^6M^iLT#fc D 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.91 (6H, t, J= 7. 5Hz), 1.45-1.65 (4H, m) , 
3.37-3.40 (4H, m), 3.48-3.58 (4H, m) , 3.62-3.72 (1H, m), 6.56 (1H, dd, J=2. 6, 
5.8Hz), 6.68 (1H, d, J= 3. 5Hz), 7.02 (1H, dd, J=2. 6, 8.8Hz), 7.31 (1H, d, 
J=2. 6Hz), 7.36 (1H, d, J=2.6Hz), 7.80 (1H, d, J= 9.1Hz), 8.00 (1H, d, J= 
3. 5Hz), 8.08 (1H, d, J=5.8Hz), 8.26 (1H, d, J=8.8Hz), 9.18 (1H, s) . 
CO 3 1 1 ] 

mmm9 9 N4-u-(i-((i -^<^^m t^/) xjuts^a^ 1 h- 

~7^^=.;V N- (4- (1- (1-^yf^r^/) ^71>^=/U— 1 H f K 

^-5-^;^i/) -2-t°y^) -N- (7 ^ / df- v^/i^-/j/) ^77i> 
^ — h (200 mg, 0. 35 mmol) N ^-/l^afr JJ ^ (0.15 ml, 1. 7 mmol) SrJi V^THS 

0!I9 0 i:lRl«©SJfSSrfT5 irJcJ: *K £: LTaSfB<ffr£«> (131 mg, 0.29 

mmol, 84 %) ?r#fc D 

'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 0.88 (3H, t, J=6. 0 Hz), 1.31 (4H, m), 1.56 
(2H, m),3. 26 (2H, m), 3.35 (4H, m) , 3.51 (4H, m), 6.56 (1H, d, J=5. 6 Hz), 
6.67 (1H, d, J=3. 0 Hz), 7.03 (1H. d, J=8. 0 Hz), 7.31 (1H, s), 7.36 (1H, s), 
7.91 (1H, d, J=3.0Hz), 8.08 (1H, d, J=5.6Hz), 8.20 (1H, t, J=5. 6 Hz) , 8.26 
(1H, d, J=8. 0 Hz), 9. 18 (1H, s). 
CO 3 1 2] 
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Mjjt#iJ9 9-l -7a^~;V N- (l—^.>"7-/ls) #/W^ — h 
1 -^yf ^7 ^ y (11.6 ml, 100 mmolK tTJJ^i^ (8.9 ml, 110 mmol) N 
P^7x^;V (13.8 ml, 110 imnol) ^ffi V^T®BtM 9 0-1 £ |^£!<£>SJ5;<Ht 
5 £ £ «fc *K mM&1&& t i,Xmn&^m (20.5 g, 99 mmol, 99 %) 3r#fc„ 
Mi-NMR Spectrum (CDC1 3 ) 5 (ppm) : 0.92 (3H, t, J=6. 8 Hz), 1.36 (4H, m), 1.58 
(2H, m), 3.26 (2H, q, J=6. 8 Hz) , 5.00 (1H, brs), 7.13 (2H, d, J=7. 6 Hz), 7.19 
(1H, t, J=7. 6 Hz) , 7. 35 (2H, t, J=7. 6 Hz) . 
[O 3 1 3] 

M^:M9 9-2 Nl- -5- (2-7^7 t?V 4 — j 

HKS^IB^O 2/3 2 8 7 2f^7I/y MBf©4- ( 1 H— 5 ~4 ^KU/V 
t^-^) — 2 — tT U 5: >- (5. 0 g, 22 mmol s CAS No. 4 17 7 2 2— 
1 1 — 3)$rN, N-^^f^M7^ K (60 ml) $ it\ £?i.T?;Jc3t<fb-*- 

MJ r>A (1.06 g, 27 mmoD&JBx.. 3 0^F^ft#bfc o r. ^ ^^iat?ift#T7 
^=.;V N — S /U-?/l"<>"7'SUjj/Us<^ — h (5. 06 g, 24 mmol) £#[J;i. 3 0^ 

isMtt^bi/fco s^^^tKs (^t©^ ^ / 

drf->- : $$^^=f- ; v= l : l : yt^ / —>V= 9 5:5) 

•T?ft^Lfc 0 #G>ttfc^§r— : ^^y— /i^= 10:1 ^mm^^t^m 

4tl (1. 55 g, 4. 58 mmol, 21 %) £#fc 0 

'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 0.87 (3H, t, J=6. 6 Hz), 1.31 (4H, m), 1.56 
(2H, m), 3.25 (2H, m), 5.74 (1H, d, J=2. 8 Hz) , 5.83 (2H, s), 6.12 (1H, dd, 
J=2. 8, 5. 8 Hz), 6.65 (1H, d, J=3. 6 Hz), 7.00 (1H, dd, J=2. 0, 8. 8 Hz), 7.32 
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(1H, d, J=2. 0 Hz), 7.75 (1H, d, J=5. 8 Hz), 7.89 (1H, d, J=3. 6 Hz), 8.17 (1H, 
t, J=5. 4 Hz), 8.25 (1H, d, J=8. 8 Hz). 
[0 3 14] 

M^M9 9 — 3 N— (4- ( ( 1 — ^<>"? /Is) T % J jj/yy$=z.7V— 

5 ih — fyK^-5-^f;i/m) — 2 — \£ ]} *J M -N- CZjE^Zj^^Zk 

Nl - (1— -5- ( 2 -7 5 7 f !) v'y- 4 - ^^t^r^) - 1 H 

- i -4 -y Fwv*;v^^f 5; K (1. 55 g, 4. 58 mmol) N h U xf;^7 5; ^ (1. 43 
ml, 10.31 mmolK fJJv 5 ^ (0.56 ml, 6. 88 mmol) N ^on#7i^ (1.44 

10 ml, 11.45mmol)^V^ift5fi^j9 0-3 tm^.<0^.^ff 0 ^tfc£ t> , M&T 

£ bTllfB'fb'^ (2.39 g, 4.13 mmol, 90.1 %) £r#fc 0 
X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 0.87 (3H, t, J=6. 4 Hz), 1.31 (4H, m), 1.56 
(2H, m), 3.27 (2H, m), 6.56 (1H, d, J=3. 6 Hz), 6.96 (1H, dd, J=2. 4, 5. 4 Hz) , 
7.09 (1H, dd, J=2.4, 9.0 Hz), 7.16 (4H, d, J=7. 6 Hz), 7.29 (2H, t, J=7. 6 Hz), 

15 7.43 (5H, m), 7.51 (1H, d, J=2. 4 Hz) , 7.93 (1H, d, J=2. 4 Hz) , 8.21 (1H, t, 

J=5. 6 Hz), 8.31 (1H, d, J=9. 0 Hz), 8.42 (1H, d, J=5. 4 Hz) . 
[0 3 15] 

jiW 1 0 0 Nl - (1 °^/V) -5- (2- 

i?y—i — (M ^A^^M T^y) b°!)v ? y-4-^;^^) - ih-i 
20 —4^ Kr^Mil ^ K 

n- (4- (l- (i-^^^/v) r^y^v^-iH-^yK 

— /v— 5 — <i -2 — \?3x?;v) -N- (7xy ^v^/v*^^) 

— b (200 mg, 0.346 mmol. W&M 9 9 - 3 ) x 

(174 mg, i.73mnol)S:fflV>Tl|jWi^9 0 4: Pl^^aSSrfj 1 5 £.£fc<fc ^ 

25 & £ LTtf fEte-g^l (149 mg, 0. 320 mmol, 92. 6 %) £#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 0.87 (3H, m), 1.15-1.40 (6H, m), 1.50-1.70 
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(4H, m), 2.98 (2H, m), 3.36 (2H, m), 3.59 (1H, m), 3.74 (2H, m), 4.64 (1H, 
d, J=4. 0 Hz), 6.53 (1H, d, J=5. 2 Hz), 6.70 (1H, d, J=3. 6 Hz) , 7.03 (1H, d, 
J=8. 6 Hz), 7.31 (1H, s), 7.35 (1H, s), 7.91 (1H, d, J=3. 6 Hz), 8.06 (1H, d, 
J=5. 2 Hz), 8.19 (1H, m), 8.26 (1H, d, J=8. 6 Hz), 9.09 (1H, s). 
5 [0 3 16] 

ilMlOj Nl - ( 1 — ^<^f-;u) -5 - (2- ((4- (b'np^y-1- 

- i h- i -4 >: Fwk^zk^i^g: § k 

•7 ^~)V N- (4- (1- (l— *<is7-M T^y*;i/fei/-iH — f^K 
10 — /V— 5 — f/^driX) -2-h°!J^) -N- (7 ^ y dp- v^/l^—^) 

^y — b (200 rag, 0. 346 mmol N W&ffl 99-3), 4— ( 1 — t°U ]) v^/P) fc° 
^11 v>>- (267 mg, 1. 73 mmol) SrlV^T^i^J 9 0 £ ^HI<£>£OS;£fT 5 £ t J: 
■9. iSfeS^fii UTSIB'fk^^ (124 rag, 0. 239 mmol, 69. 2 %) £r#7c D 
^-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 0. 87 (3H, t, J=6. 8 Hz), 1. 20-1. 35 (6H, ra) , 
15 1.52-1.67 (6H, m), 1.74 (2H, m), 2.08 (1H, m), 2.43 (2H, m), 2.81 (2H, t, 

J=7. 6 Hz), 3.23-3.29 (4H, m), 3.92 (2H, m), 6.53 (1H, dd, J=2. 4, 5. 6 Hz), 
6.67 (1H, d, J=3. 8 Hz), 7.03 (1H, dd, J=2. 4, 9. 2 Hz) , 7.31 (1H, d, J=2. 4 Hz), 
7.35 (1H, d, J=2. 4 Hz), 7.91 (1H, t, J=3. 8 Hz), 8.06 (1H, d, J=5. 6 Hz), 8.19 
(1H, d, J=5.4Hz), 8.26 (1H, d, J=9. 2 Hz), 9.09 (1H, s) . 
20 [0 3 17] 

^jfe#j|l0 2 Nl-^f;V-3-^PP-5- (2- (((3- (-J^jUT ^ 
Z ) 7^ fcW T § / ) T^7-4-t°?J ^-^rv-- 1 H- 1 

y^=-;U N- (4- (3-^nn-l- (^W^/) 1 H- 

25 5 f^KP/P) ^-df->- 2 - t 0 U v^/P) #/W^y — h (160mg) s 3- (v 5 

=^^-/vt^ y) yp fcViyrs: y(i20mg),N, n-^^/^at^ k (5 
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f^:^;^=10 : 1) <5>frV\ efeSfrirLTSIB-fk:^ (8 6mg) 

'H-NMR Spectrum (DMS0-d6) 5 (ppm) : 0.90 (6H, t, J= 7. 2Hz), 1.46-1.56 (2H, 
m), 2.32-2.46 (6H, m), 2.83 (3H, d, J= 4. 4Hz), 3.08-3.15 (2H, m), 6.52 (1H, 
dd, J=5.6, 2. 4Hz), 6.84 (1H, d, J= 2.4Hz), 7.16 (1H, dd, J= 8. 8, 2. 4Hz), 
7.28 (1H, d, J=2.4Hz), 8.02 (1H, d, J=5.6Hz), 8.09 (2H, s), 8.21 (1H, q, 
J= 4. 4Hz), 8.33 (1H, d, J= 8. 8Hz), 9.04 (1H, s). 
[0 3 18] 

liil0 2-l N 1 ~^=f-)V- 5 - (2-T ^ J - Z^/U) $-*c*y- 

3 — g p n — 1 H — -± }/ A^A^^±_ % K 

2/3 2 8 7 2f^7Uy MB^O 5 - ( ( 2 -T 5: J — 4 - tf JJ 
^/P) ^-^ri/) -3-^PP-lH- 1 — f ^K— ;V(4.0g, 15ramol N CAS N 
o. 417721-98-3) SrN, N - v^^/t^^i* T ^ K (20 ml) fc^^ 
U Tk^bi" hi) V J* (0.68 g, 60 % in oilK :7^c~/i^ N-^f;^;WV 
— h(2. 6 g N Sg&ftl 2 - 1 ) SrJjJfc, 1 H#IWitt# Lfc D RJ&iSiRSrIBiki: 

y t * t \^xmmk&m as g ) &#fc D 

'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2. 83 (3H, d, J=4. 0 Hz), 5. 78 (1H, d, J=2. 0 
Hz), 5.88 (2H, brs), 6.14 (1H, dd, J=2. 0, 5.8 Hz), 7.14 (1H, dd, J=2. 4, 9.0 
Hz), 7.23 (1H, d, J=2. 4 Hz), 7.78 (1H, d, J=5.8Hz), 8.08 (1H, s), 8.19 (1H, 
m), 8. 32 (1H, d, J=9. 0 Hz). 
[0 3 19] 
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agjgflil 1 0 2 — 2 7i=;l/ N— (4- (3— :?pp— 1- (;^/^T$7) 
# /Uaff^/U— l H - 5 — 7V) ^jtv^z 2 - U v?/V) yft/W* ^ — h 

1 — fls K^/l^^/^drf- ?K(8 5 0mg, 10 2-1), MJ ^;VT 

5 ^^(0. 37ml), tfJJ v 5 ^ (3 2 Omg), N, N-^^f/V^MT^ K 

(1 Oml) SttR — T^^JTn ^ct^/P # n n^/^— b (6 3 Omg) 
£r$§TLfc 0 2 0^#Lfcf^mW7K^R^, Stx^tiWl, ;£^a^p 

< 3 3£iH SritBt U fifel&S (16 Omg) 
10 iH-NMR Spectrum (DMSO-d6) 5 (ppm): 2.80 (3H, d, J= 4.4Hz), 6.70 (lH, dd, 

J= 5.6Hz, 2.4Hz), 7.10-7.25 (4H, m), 7.26-7.40 (4H, m), 8.07 (lH, s), 8.18 (2H, 
m), 8.31 (1H, d, J= 8.8Hz), 10.77 (lH, s). 
[0 3 2 0] 

2§MM 10 3 N 1 — ^ ^;V— 3-^pp-5 - (2 — ((4 — (b°p^v?y-i 
15 — >f ;V) hT^< U vV ) y - 4 - U vW ^~^r^- 1 H- 1 - 

Nl-^f^-5- (2-TU-4-fy^) t^r^-3-^nn-lH- 
1 — T V K— /Hfr/l^^-fr 5: K ( 2 7 8 m g , ©Ijf 0IJ 102-1), hV ^JVT 
% V ( 0 . 37ml), fh7tFo77y (5ml) £r7k^ii# L, ^ n n dfsgfe 
20 7x^;W (O. 3 3m 1) SrjRTL^fcfcl 04>Jt#bfe„ *^AD^Bft^^ 

■ettttJb^^A^ P-v h^77-f- TfJlftRU 3 7 3mg(£>g§it£:#fc 0 ^(7)5^ 
24 5mg^N, N-^fMM7^K (2ml) \ZMM L, 4- ( 1 — fcf 
a y v^v) if^ y^i/ (345mg) ^^-C^iiL"T? 3 0 ftWkW Lfc 0 ^Jft 

ffiV^*7A^ o-^ h^7 7>f — *T?»3KU«IB'fb^4fe (I54mg) Sr#fc 0 
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iH-NMR Spectrum (DMSOde) S (ppm): 1.19-1.30 (2H, m), 1.58-1.68 (4H, m), 
1.70-1.78 (2H, m), 2.03-2.13 (lH, m), 2.36-2.46 (4H, m), 2.77-2.87 (5H, m), 
3.88-3.97 (2H, m), 6.55 (lH, d, J=5.6Hz), 7.16 (lH, dd, J=9.2, 2.4Hz), 7.27 (lH, 
d, J=2.4Hz), 7.32 (lH, s), 8.08 (lH, d, J=5.6Hz), 8.10 (lH, s), 8.19-8.22 (lH, m), 
5 8.33 (1H, d, J=9.2Hz), 9.13 (lH, brs). 

[0 3 2 1] 

mMM 10 4 N 1 - ;* ^/V- 3-^pp-5 - (2 - ( ( 4 - t Kn^rv' V 
) ^JU^^JU) T^7 — 4 — tfjJ vW t^rV- 1 H- 1 -4 >■ K—/Kft/V 

10 N 1 -^=f-)V— 5 — (2— T 5 y — 4 — 

1 ^ K^^/^^t 5 K ( 4 8 0 m g , W&M 10 2-1), h ]) xf^T 
3; 1/ (O. 63ml), 7f7tKP77>' (15ml) &%.&&W U ^ n u 3 s 

m?^~/u (7i0m g ) ^ITl^(ao«Lt yk&mxjmm.^^ 

T'itiiL*7^^n-7h^77^- : @£^c^-/k= l : l) Till 

15 7c 0 Wkfrfc^gESrN, N-^f/V*;VA7 5K (5ml) 4-fc 

Kn^tXDi/y (4 5 0mg) ^D^l s £i&T?— bfc 0 ^/fc^TK^r 

^- : ^ ^ / -;l/= 4 0 : 1) ^fi^ftMU MfEfl^^MfeS) 

* ( 7 8 m g ) £r#fc 0 

20 !H-NMR Spectrum (DMSO-d6) 8 (ppm): 1.20-1.30 (2H, m), 1.61-1.79 (2H, m), 

2.82 (3H, d, J= 4.4Hz), 2.94-3.03 (2H, m), 3.56-3.63 (lH, m), 3.70-3.78 (2H, m), 
4.64 (lH, d, J= 4.0Hz), 6.55 (lH. dd, J= 5.6, 2.4Hz), 7.16 (lH, dd, J= 8.8, 
2.4Hz), 7.27 (1H, d, J= 2.4Hz), 7.32 (lH, d, J= 2.4Hz), 8.08 (lH, d, J= 5.6Hz), 
8.09 (1H, s), 8.21 (1H, q, J= 4.4Hz), 8.32 (lH, d, J= 8.8Hz), 9.13 (lH, s). 

25 [0 3 2 2] 

mtfom 10 5 N 1 - 7< f;W 3-^pp-5- (2 - (((3 - (4-tKP^> 
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1- (3 -75 J H Jfe^J 1 0 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.25-1.38 (2H, m), 1.48-1.58 (2H, m) , 
1.62-1.70 (2H, m), 1.86-1.97 (2H, m), 2.18-2.25 (2H, m), 2.60-2.68 (2H, m), 
2. 83 (3H, d, J=3. 6Hz) , 3. 02-3. 13 (2H, m) , 3. 34-3. 42 (1H, m) , 4. 49 (1H, d, 
J=4. 0Hz), 6.52 (1H, dd, J=6. 0, 2.4Hz), 6.84-6.86 (1H, ra), 7.17 (1H, dd, J=8. 8, 
2. 4Hz), 7.28 (1H, d, J=2. 4Hz), 8.01-8.05 (2H, m), 8.10 (1H, s), 8.19-8.24 
(1H, m), 8.33 (1H, d, J=8. 8Hz), 9.04 (1H, brs). 
[0 3 2 3] 

M5tMl0 5-l 2- (3- (4-fc Kp^^P 2lH-^ZkO -f y-f 

N-(3-7'o^o^) 7W^F(2 6. 8gk 4 — t Kn^v'f^y 
v>>- (15. O g) N ^Sfe^P (2 7. 6 g) IrN, N-^^f/^A7 5 

flS-^W (13. 9 g ) £r#fc 0 

X H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.40-2.05 (6H, m), 2.10-2.60 (4H, m) , 
2.70-2.90 (2H, m) , 3.60-3.85 (3H, m), 7.70-7.75 (2H, m), 7.82-7.87 (2H, m) . 
[0 3 2 4] 

MMJL 0 5-2 *<Z/i?;V N- (3- (4-fc Fp^V^P^) 7°Pt:» 

2- (3- r/nfcVl') ^y-T^FU^-1, 3- 

z?$->- (4. 5 g) lZL:*^y — (10 0ml) t^L7^\i K7 % ^ (1- 5 g) 
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tram*. 2. 5 B#rajnnfca!$ft u ^bfc^^sibfc 0 :oisi:N-^f^ 

^/I/aKU^ (2. 5 ml), N- (^^v^/^^v-^/^Tjs^/P^-^v') .X ^ W ^ 
K (5. 2g) ?r^^T^a-e— BMt#bfc 0 Kj^^fcfiW7KSrin^I^^^ 

9 6 g ) £r#fc D 

X H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.52-2.10 (6H, m), 2.10-2.60 (4H, m) , 
2.78-2.90 (2H, m), 3.24-3.33 (2H, m), 3.53-3.86 (1H, m), 5.09 (2H, s), 
5.88-5.96 (1H, m) , 7.28-7.38 (5H, m) . 
10 [0 3 2 5] 

Mjtffi]10 5-3 1- 

^y^;i/ N- (3- (4-fc Kn^hVi)^;) t°^) #/W^— h (2. 
9 6 g) \Z.^# J— ;V (2 0 0ml) b^^ 1 )^! (2. 5 g) £rJP^T, 

15 TflfB'fbl^ ( 1 . 5 g ) £#fc a 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.25-1.38 (2H, m) , 1.41-1.49 (2H, m) , 
1.61-1.69 (2H, m), 1.84-1.95 (2H, m), 2.18-2.25 (2H, m), 2.49-2.57 (2H, m) , 
2.58-2.69 (2H, m), 3.30-3.42 (1H, m) . 
[0 3 2 6] 

20 jij 10 6 N 1 — ;*^VW- 3 P P - 5 — (2 - ((4- (2 - 1 Kp^> 

l h- l — fy K^k^/vji±±^ K 

4- (2-t KP^^xf;i,) fc°^^>^fflV^T^I»!j 1 0 4 i LtS 

25 X H-NMR Spectrum (DMS0-d6) 5 (ppm) : 2. 30-2. 48 (6H, m), 2. 82 (3H, d, J= 4. 4Hz), 

3.30-3.40 (4H, m), 3.46 (2H, q, J= 5.6Hz), 4.38 (1H, t, J= 5. 6Hz), 6.57 (1H, 
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dd, J= 5.6, 2.4Hz), 7.16 (1H, dd, J= 8. 8, 2.4Hz), 7.29 (1H, d, J= 2. 4Hz) , 
7.32 (1H, d, J=2.4Hz), 8.07-8.13 (2H, m), 8.21 (1H, q, J= 4. 4Hz) , 8.32 (1H, 
d, J= 8. 8Hz), 9. 15 (1H, s). 
[0 3 2 7] 

I&i 1 O 7 N4- (4- (3-^pp-I- (^^/I^T^y) jfr/i^^/u— 
1H-5 G^JjjW t^r^-2-b°!;v i ^) - 4 — ^Uafr U ^yfr/l^^jh g 

JJ ^^fflV^TH»!l 1 0 4 ir [i=0*^ Lt g Wfe*r#feo 
X H-NMR Spectrum (DMS0-d6) 6 (ppm) : 2. 82 (3H, d, J= 4. 4Hz) , 3. 33-3. 40 (4H, 
m), 3.49-3.56 (4H, m), 6.58 (1H, dd, J= 5. 6, 2. 4Hz), 7.16 (1H, dd, J= 8. 8, 
2. 4Hz), 7.27 (1H, d, J= 2. 4Hz), 7.32 (1H, d, J= 2. 4Hz), 8.06-8.13 (2H, m), 
8.21 (1H, q, J= 4.4Hz), 8.32 (1H, d, J= 8. 8Hz), 9.22 (1H, s) . 
[0 3 2 8] 

MM&l 10 8 N 1 — £ 3— ^pp — 5 — (2 — ((4 — j^/^fcr°-<^ j?zs 

— 1 —4 rv) X/utf—su) T^y-4-h°U 3-3c^s— l H- l —4 > K— 

N-xf;l,t^7^^lrfflV\ »Jl 0 3 £ I^S^ LT^fBfb^%#fc 0 
'H-NMR Spectrum (DMS0-d 6 ) 8 (ppm): 0.96 (3H, t, J=7. 2Hz), 2. 24-2. 32 (6H, m), 
2.82 (3H, d, J=4. 0Hz), 3.34-3.39 (4H, m), 6.57 (1H, dd, J=6. 0, 2. 4Hz), 7.17 
(1H, dd, J=9. 2, 2. 4Hz), 7.27 (1H, d, J=2. 4Hz), 7.32 (1H, d, J=2. 4Hz) , 
8.07-8.10 (2H, m), 8.18-8.25 (1H, m), 8.33 (1H, d, J=9. 2Hz), 9.17 (1H, brs) . 
[0 3 2 9] 

MMM 10 9 N 1 — ^-J-jV— 3 — # p P — 5 — ( 2 - ((4 — M KP^r^fcVJ 
N 1 -if ;V- 5 - (2-T5 /-4 — t°y vVV) 
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Mi-NMR Spectrum (DMS0-d6) 6 (ppm) : 1.15 (2H, m), 1.61 (3H, t, J= 7.2Hz), 
1.60-1.70 (2H, m), 2.94-3.02 (2H, m), 3.26-3.36 (2H, m), 3.56-3.63 (1H, m), 
5 3.70-3.78 (2H, m), 4.64 (1H, d, J= 4. 4Hz), 6.55 (1H, dd, J= 5. 6, 2. 4Hz) , 7.16 

(1H, dd, J=8.8, 2. 4Hz), 7.27 (1H, d, J= 2. 4Hz), 7.32 (1H, d, J= 2. 4Hz) , 8.08 
(1H, d, J= 5. 6Hz), 8.13 (1H, s), 8.22-8.27 (1H, m), 8.32 (1H, d, J= 8. 8Hz), 
9.12 (1H, s). 
[0 3 3 0] 

io mmmm-teziT (Djjm-?&j& u/c 0 

gBtfflJ 1 O 9 — 1 N 1 — J^/V— 5 — (2-7^-4-fc°P^) $-*ris— 
S—^uu — 1 H— 1 -4 > K— A^%J¥$±^±jL K 

Hl^klSffO 2/3 2 8 7 MBtfcO 5 - ( 2 - T ^ J - 4 - JJ . 

>W ^-dri/— 3-^PP-l H— 1 — W f Y—JV ( 1 . 35g, CAS N o . 
15 417721-98-3), jYMW^T MJ !)A (210mg) N N, N-^^Vl' 

^M7 5 F (3 0ml) <7)^t^|&Tl'7xr:;i/ N — xf;V*;M^ — r 

m^^=l : 2) SrffV^JSU Mfeifc bTflfBfb^ (1. 0 7 g) 

20 Sr#fc„ 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.15 (3H, t, J= 7. 2Hz), 3.25-3.35 (2H, 

m), 5.76 (1H, d, J= 2. 4Hz), 5.87 (2H, s), 6.14 (1H, dd, J= 5. 6, 2. 4Hz), 7.13 

(1H, dd, J= 8. 8, 2. 4Hz), 7.23 (1H, d, J= 2. 4Hz), 7.77 (1H, d, J= 5. 6Hz) , 8.11 

(1H, s), 8.20-8.25 (1H, m), 8.31 (1H, d, J= 8. 8Hz) . 
25 [0 3 3 1] 

MMM 110 N 1 -xf;V- 3-^PP-5 - (2 — (((3 - 
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N 1 -xf ;k- 5 - 7-4-t: 0 lJ 
1 — >T ^ Asi^^y- % Yt 1 — 

'H-NMR Spectrum (DMS0-d 6 ) 6 (ppra) : 1.16 (3H, t, J=7. 2Hz), 1.26-1.38 (2H, m), 
1.48-1.57 (2H, ra), 1.63-1.70 (2H, m), 1.86-1.97 (2H, m), 2.18-2.25 (2H, m) , 
2.60-2.68 (2H, m) , 3.05-3.13 (2H, m), 3.26-3.34 (2H, m), 3.34-3.42 (1H, m), 
4.49 (1H, d, J=4. 0Hz), 6.52 (1H, dd, J=6. 0, 2. 4Hz), 6.84-6.86 (1H, m), 7.16 
(1H, dd, J=8.8, 2.4Hz), 7.28 (1H, d, J=2.4Hz), 7.98-8.05 (2H, m), 8.14 (1H, 
s), 8.22-8.28 (1H, m), 8.33 (1H, d, J=8. 8Hz), 9.03 (1H, brs) . 
[0 3 3 2] 

llfj 1 1 1 Nl-xf/V-3-^PP-5- (2- (((3- (y^^vKT^ 
N 1 -xf /V- 5 - (2— 7 5; J — 4 — try 

1 — fyK^/^>t? Fi3- 7°nt>7^y^V^ 
T^»!j 104i |^#^ LTtTO^#»^r#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 0.90 (6H, t, J= 7. 2Hz), 1.16 (3H, t, J= 
7. 2Hz), 1.46-1.54 (2H, m), 2.33-2.44 (6H, m) , 3.07-3.14 (2H, m), 3.26-3.34 
(2H, m), 6.52 (1H, dd, J= 5. 6, 2. 4Hz), 6.83 (1H, s) , 7.16 (1H, dd, J= 8. 8, 
2. 4Hz), 7.28 (1H, d, J=2.4Hz), 8.02 (1H, d, J= 5. 6Hz), 8.04-8.13 (1H, brs), 
8.14 (1H, s), 8.23-8.27 (1H, m), 8.33 (1H, d, J= 8. 8Hz) , 9.04 (1H, s) . 
[0 3 3 3] 

jli 1 1 2 Nl, 3-v^^v^— 5— (2- ((4-t KP^tf^Pi?/) 
ti;Vi$~;V) 7^/-4-h°p Jr^iy- lH-l-^y K— A^A^^± 
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JL_K 

Nl, 3 —x?*=f-)V— 5 - (2-757-4-^!]^) it** 9 */— 1 H- 1 —J 
1/ >V-% % KSrfflV^Ml 0 4 i»tTi^7^77^i 

5 'H-NMR Spectrum (DMS0-d6) 5 (ppm) : 1.17-1.30 (2H, m), 1.61-1.70 (2H, m), 

2.19 (3H, s), 2.80 (3H, d, J= 4. 0Hz) , 2.94-3.03 (2H, m), 3.56-3.64 (1H, in), 
3.70-3.78 (2H, m), 4.64 (1H, d, J= 4.0Hz), 6.52 (1H, dd, J= 5. 6, 2. 4Hz) , 7.02 
(1H, dd, J= 8. 8, 2. 4Hz), 7.29-7.33 (2H, m), 7.66 (1H, s) , 8.00 (1H, q, J= 
4.0Hz), 8.05 (1H, d, J= 5. 6Hz), 8.25 (1H, d, J= 8. 8Hz), 9.08 (1H, s). 
10 [0 3 3 4] 

®Bf0illl2 — 1 4— ( 3 — * ^-JV— 1 H— 5 -4 > KJJ M 3r3r*/—2 — \f 

5-t Ko^^-3-^f;K>K^ (4. 7 gh 2-75/-4-^PPt" 
15 Uv^ (4. 1 g) 7&mik*r Y V VJ* (1 . 3g),^f;WM^K(4 0 
ml) 5r 1 6 0°C1? 1 5 B#r B m#bfc D 7KSrJH^L^lfe^^/Wt?fAttJ U V U #y 
/l^ n-v (I^^^/^V^-e^^^^/L- : 7 ^/ — /k = 2 0 : l) 

-CfftKb/to ^I^iff^*tM@#:i LTlKf^tl (1. 6g) £r#7c D 
^-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 2.29 (3H, s) , 5.70 (1H, d, J= 2. 4Hz) , 5.77 
20 (2H, s), 6.10 (1H, dd, J= 5. 6, 2. 4Hz), 6.80 (1H, dd, J= 8. 8, 2. 4Hz) , 7.15 

(1H, s), 7. 17 (1H, d, J=2. 4Hz), 7.35 (1H, d, J= 8. 8Hz), 7.72 (1H, d, J= 5. 6Hz), 
10.83 (1H, s). 
[0 3 3 5] 

MjMM 112-2 Nl, 3-v^ ^;V — 5- (2— — 4 — bTP vvP) ^- 

25 ^^-iH-i-^yF-;^;^>f 5 K 

4- (3-^f^-lH-5— fyK!)^) ^^-2-1:^^^ (500 
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mgX i£$kfcf- bV&J* (9 3mg) N N, N- *f* ;V J*T % K (5ml) 
(Dy&W.K'MM.TK? zc^/ls N-7*5V^#/W^ — K (§^tM2- 1) 3 5 0m 

= 1 : 2^V^-eg^^c^-/l/) ^rffV^Mb. HfB^^^^feT^/V^T^ (3 
6 5 m g ) Sr#fc c 

iH-NMR Spectrum (DMSO-d6) 5 (ppm): 2.19 (3H, s), 2.80 (3H, d, J= 4.0Hz), 
5.73 (1H, d, J= 2.4Hz), 5.83 (2H, s), 6.12 (lH, dd, J= 5.6, 2.4Hz), 7.00 (lH, dd, 
J= 8.8, 2.4Hz), 7.27 (lH, d, J= 2.4Hz), 7.64 (lH, s), 7.75 (lH, d, J= 5.6Hz), 7.98 
(1H, q, J= 4.0Hz), 8.24 (lH, d, J= 8.8Hz). 

[0 3 3 6] 

mm,Mi 13 Nl, 3 ^/w- 5- (2- ((4- 'J i -^f ;v) 

pi?;) T % I - 4 - \f V lH-l-^yK- 

Nl, 3—i?*^A'—5— (2-T5:y-4-t: 0 IJ^/V) W-lH-l-'f 

^-NMR Spectrum (DMS0-d6) 5 (ppm) : 1.17-1.79 (2H, m), 1.60-1.67 (4H, m) , 
1.70-1.79 (2H, m), 2.03-2.13 (1H, m) , 2.19 (3H, s), 2.40-2.57 (4H, m), 
2.77-2.86 (5H, ra), 3.88-3.96 (2H, m) , 6.52 (1H, dd, J= 5. 6, 2.4Hz), 7.02 (lH, 
dd, J=8. 8, 2. 4Hz), 7.28-7.85 (2H, m), 7.66 (1H, s) , 8.00 (1H, q, J= 4.0Hz), 
8.05 (1H, d, J= 5.6Hz), 8.25 (1H, d, J= 8.8Hz), 9.08 (1H, s) . 
[0 3 3 7] 

iiii 14 n i - ^pt°p 5-(2-((4-b Kp^tr^y^y) 

# jyfc^AA T g 7 - 4 - b° V ZjM Jr*^- 3 - * 1 H- 1 — f > 
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Nl-^P7°Pt°^-5- (2— T5; y-4 — \?D ^^r-y — 3 -^=5~;V 

_ 1 H _ i >- K— /l^t^^f" * KSr/EV^THiM 104i W\Wkte ttife 

l H-NMR Spectrum (DMS0-d6) 5 (ppm) : 0. 56-0. 60 (2H, m) , 2. 67-2. 73 (2H, m) , 
1.19-1.29 (2H, m), 1.61-1.70 (2H, m) , 2.18 (3H, s) , 2.72-2.78 (1H, m)l 
2.94-3.03 (2H, m) , 3.56-3.63 (1H, ra) , 3.70-3.77 (2H, ra) , 4.64 (1H, d, J= 
4.0Hz), 6.51 (1H, dd, J= 5. 6, 2.4Hz), 7.02 (1H, dd, J= 8. 8, 2.4Hz), 7.28-7.32 
(2H, m), 7.65 (1H, s), 8.05 (1H, d, J= 5. 6Hz) , 8.11 (1H, d, J=2.4Hz), 8.24 
(1H, d, J= 8. 8Hz), 9.08 (1H, s). 
[0 3 3 8] 

jgjftM 114-1 Nl — g Tdfls— 5- (2-7^y-4-b°!) j?M 

7 =c=^jv n-^o/d fcVi^/w^ — h&FB\^XM&M 112-2 irlD^^ 

^-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 0. 55-0. 60 (2H, m) , 0. 68-0. 73 (2H, m) , 2. 18 
(3H, s), 2.70-2.79 (1H, m) , 5.73 (1H, d, J= 2. 4Hz) , 5.83 (2H, s), 6.12 (1H, 
dd, J=5.6, 2.4Hz), 7.00 (1H, dd, J= 8.8, 2.4Hz), 7.26 (1H, d, J= 2. 4Hz) , 
7.63 (1H, s), 7.75 (1H, d, J=5.6Hz), 8.09 (1H, d, J= 2. 4Hz) , 8.23 (1H, d, 
J= 8. 8Hz) . 
[0 3 3 9] 

mmm 115 ni-^p^p 5 - (2 - ((4 - ( 2 - 1 kd ±±^± 

^ tf-As— i h - i — § H 

N ! vzfv \?rv— 5 — (2-T^;-4-h°y^) ^"^^-3-^^/V 

-1H-1 — f ^ K—/V^;/V#drf-3: Yt 1 - 
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^-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 0. 57-0. 60 (2H, in), 0. 67-0. 74 (2H, m), 2. 18 
(3H, s), 2.30-2.37 (6H, m), 2.70-2.78 (1H, m), 3.30-3.38 (4H, m), 3.46 (2H, 
q, J=6.4Hz), 4.38 (1H, t, J=6.4Hz), 6.53 (1H, dd, J- 5. 6, 2.4Hz), 7.02 (1H, 
dd, J=8.8, 2.4Hz), 7.28-7.32 (2H, ra), 7.65 (1H, s), 8.06 (1H, d, J=5.6Hz), 
8.11 (1H, d, J= 2.4Hz), 8.24 (1H, d, J= 8.8Hz), 9.10 (1H, s) . 
[0 3 4 0] 

mmm 1 1 6 n 1—^^-5- (2- ((y^T$y) jj/istf^/u) 

5-2 X*&& tSfrhti-?^ =-jV N- (4- (1- (^f/vj?;) %x,tf 

~>v- ih-5 — f^Kyp^) -n- c^/drv^,^ 

— *;WV^- h (52mg, 0. lmmol) £ 40% * =3~;VT % Is— * $ J — flsfeyfcfr 
»j5iHi0^j;^ Wmk&tfc (I9.5m gj 0.058mmol, 58%) & £ 

X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 2.64 (3H, d, J=4.4Hz), 2.83 (3H, d, 
J=4.4Hz), 6.50 (1H, dd, J=2. 4, 5. 6Hz), 6.67 (1H, d, J=3.6Hz), 6.82 (1H, d, 
J=2.4Hz), 7.04 (1H, dd, J=2. 4, 8. 8Hz) , 7.36 (1H, d, J=2.4Hz), 7.87 (1H, d, 
J=3.6Hz), 7.95 (1H, m), 8.02 (1H, d, J=5.6Hz), 8.16 (1H, m), 8.28 (1H, d, 
J=8.8Hz), 9.07 (1H, s) . 
[0 3 4 1] 

mmm 117 n 1—^^-5- (2- a^^r^y) %ju^=^ 

MmM5-2X«'&m&tifc7^~/u n- (4- (1- {y^/vr^/) jj/utf 

^-lH-5-^VK!JB^) -2-t°!J^) -N- C7^/^#/l^ 
—A') h (52mg, 0. lmmol) 2 . OMxf/i/j^y-j f yt Kn7 
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v^mm^h, mmw5 t^©»i^ wmt&m (i5.o mg , o.o42mmoi, 

42%) & & £ L T#fc D 

l H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.02 (3H, t, J=7.2Hz), 2.83 (3H, d, 
J=4.0Hz), 3.10 (2H, ra), 6.50 (1H, dd, J=2. 4, 5.6Hz), 6.67 (1H, d, J=3.6Hz), 

6.86 (1H, d, J=2.4Hz), 7.03 (1H, dd, J=2. 4, 8.8Hz), 7.36 (1H, d, J=2. 4Hz) , 

7.87 (1H, d, J=3.6Hz), 7.96 (1H, m), 8.02 (1H, d, J=5.6Hz), 8.17 (1H, m), 
8.28 (1H, d, J=8. 8Hz), 8.99 (1H, s). 

[0 3 4 2] 

mmni i 8 (2- ccv^_P7lH_gzkXJvj >&/wr~ 

/j^) 7^y-4-b°j) ^-^r^- 1 H - 1 ^ [^^M^f; $ K 

8*3tM 5 - 2 $ tilt -7 s. — N- (4- (1- (^^7?/) #/k/J? 

^-lH-5-fVK!)n^) -N- (^/^S/#/l^ 

~/i^) h (52mg, 0. lmmol) i: a 7"d tVi^T 3: £> N Hi&M 5 £: 

l^ilO^Nfe^ £ V) s mt^ik&Vfo (22. Omg, 0. 060mmol, 60%) ^&6Mi:LT# 

l H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 0.58-0.62 (2H, m), 0.71-0.79 (2H, m), 2.70 
(1H, m), 3.07 (3H, d, J=4.8Hz), 5.64 (1H, m), 6.26 (1H, m), 6.41 (1H, m), 
6.58 (1H, d, J=3.6Hz), 7.03 (1H, dd, J=2. 4, 8.8Hz), 7.20-7.30 (2H, m) , 
7.42-7.53 (2H, ra), 7.90 (1H, d, J=5.6Hz), 8.19 (1H, d, J=8.8Hz). 
[0 3 4 3] 

liiUJ N \—*^-;V- 5- (2- ((^xf;^^;) T 
^ / — 4 - y^/p) ^-^r<y- iH-l-^y /UT^^-f- g p 

M3tM5 - 2^e^$ttfc^^.^^ N- (4- (1- #/Mf? 
^-lH-5-^^K!)P^) -2-fc°y^/V) -N- C7^y*U%/U7$ 
~;V) — h (52mg, 0. lmmol) t -J^)VT % isfr h s H»J 5 t m&<D 

^fefc«tt> N tltafb^ (24. 7mg, 0. 065mmol, 65%) ^6feMiLTffc 0 
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l H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.01 (6H, t, J=7. 2Hz), 2.82 (3H, d, 
J=4.4Hz), 3.20-3.50 (4H, m) , 6.54 (1H, dd, J=2. 4, 5.6Hz), 6.67 (1H, d, 
J=3.6Hz), 7.04 (1H, dd, J=2. 4, 8.8Hz), 7.36 (1H, d, J=2. 4Hz) , 7.40 (1H, d, 
J=2.4Hz), 7.87 (1H, d, J=3. 6Hz), 8.06 (1H, d, J=5. 6Hz), 8.16 (1H, m) , 8.28 
5 (1H, d, J=8. 8Hz), 8.59 (1H, s). 

[0 3 4 4] 

||i 12 0 N 1 — ^ ±A^z. 5 - (2 - ((l-^fu \?}VT % J ) #/Pxtj^kO 

Wk^ffl 5-2 £ fLfz. 7 ^ ~)\> N- (4- (1- (^W^;) 

10 1 H- 5 — KP o^r^) - 2 - fc° J) -N- C7^/^v-#/l^ 

~/V) #/W^ ^ — h (52rag, 0. lmmol) £ 1 — tW7 ^ y^&s ^1609 5 £ |r) 
iglO^fetJ: ± D > fHfE-fl^^ (28. Omg, 0. 076ramol, 76%) 5r fifeg* £ LTflfc/fco 
l H-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 0.83 (3H, t, J=7. 2Hz), 1.40 (2H, m) , 2.83 
(3H, d, J=4. 4Hz), 3.04 (2H, m), 6.49 (1H, dd, J=2. 4, 5. 6Hz) , 6.67 (1H, d, 

15 J=3. 6Hz), 6.86 (1H, s) , 7.04 (1H, dd, J=2. 4, 8. 8Hz) , 7.36 (1H, d, J=2.4Hz), 

7.87 (1H, d, J=3. 6Hz), 8.01-8.03 (2H, m) , 8.16 (1H, m), 8.28 (1H, d, J=8. 8Hz), 
9. 00 (1H, s). 
[0 3 4 5] 

mmm 121 n 1 — * =3->v- 5 - ( 2 - ((2 -^p tvt^T § z ) #/v^~/^) 

20 T^y-4-t:°]J v^k) a- iH-i--fy FWk^ik^jj^t: § if 

Ui3tM5 - 2T?^^fc7s=^/ N- (4- (1- ifc/l'tf? 
^-lH-S-'fyKDo^) -N- (7a;^M 

-/^) #/W^ — h (52mg, 0. lmmol) i 2 -7*n t>7^ y^bs ^!M5iR 
Efcp^^fefcJ; 5 % tUB^-n^ (20. 7mg, 0. 056mmol, 56%) £r&&*NI£ tt#fc 0 
25 X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1. 06 (6H, d, J=6. 8Hz) , 2. 83 (3H, d, 

J=4. 4Hz), 3.74 (1H, m) , 6.49 (1H, dd, J=2. 4, 5. 6Hz) , 6.67 (1H, d, J=3. 6Hz), 
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6.89 (1H, d, J=2. 4Hz), 7.03 (1H, dd, J=2. 4, 8.8Hz), 7.36 (1H, d, J=2. 4Hz) , 
7.81 (1H, ra), 7.87 (1H, d, J=3.6Hz), 8.02 (1H, d, J=5. 6Hz) , 8.16 (1H, m), 
8.28 (1H, d, J=8. 8Hz), 8.90 (1H, s). 
[0 3 4 6] 

|i||12J Nl-^f/V-5- (2- ((^? V'O^'/VT ^ /) jJ/Utf— 
J43tM 5 - 2 -C-a-J^ § tb^t 7 a N- (4- (1- 

^;U-lH-5 — f ^ K!7 n^rix) - 2 — bT U — N— (^^/^v-^/^ 

#/W^ — h (52mg, 0. lmmol) i^o^yW^^^ ^ife^U 5 £ 
|^^O^fe^J:«9. ^ffrffc-^ (30. 7mg, 0. 078mmol, 78%) & ££J£iHi t LT# 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppra) : 1.10-1.90 (8H, m), 2.83 (3H, d, J=4. 4Hz), 
3.89 (1H, m), 6.50 (1H, d, J=2. 4, 5. 6Hz) , 6.68 (1H, d, J=3.6Hz), 6.90 (1H, 
d, J=2.4Hz), 7.03 (1H, dd, J=2. 4, 8. 8Hz) , 7.36 (1H, d, 1=2. 4Hz) , 7.87 (1H, 
m), 7.93 (1H, d, J=3. 6Hz), 8.00 (1H, d, J=5. 6Hz) , 8.15 (1H, m) , 8.28 (1H, 
d, J=8. 8Hz), 8.89 (1H, s). 
[0 3 4 7] 

jft#ij 1 2 3 Nl— fT-fr— 5— (2— ((^P^^T^y) 

/Vp 7^/-4-t:°P vW lH-l-^f^ K— ^ K 

5 — 2 -e-g-Efc $ flit 7 * N- (4- (1- 

— i h— 5 —4 y KU n ^vO — 2 — fcfUSW — N — (7x7^^;^ 
~/V) #/W* ^ — b (52mg, 0. lmmol) £ n^^v-vKT 5 y^f) N 5 t 

mWk<D^mz£. X) „ aSIB-fb-^l* (32. 5mg, 0. 080mmol, 80%) £r ££J£tf§r £ LT# 

l H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.00-2.00 (8H, m), 2.83 (3H, d, J=4. 4Hz), 
3.40-3.60 (2H, m), 3.75 (1H, m), 6.11 (1H, s) , 6.43 (1H, m), 6.60 (1H, d, 
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J=3. 6Hz), 6.95 (1H, m), 7.04 (1H, m), 7.20-7.30 (2H, m), 7.44 (1H, d, J=3. 6Hz) , 
7.95 (1H, d, J=5. 6Hz), 8.20 (1H, d, J=8. 8Hz), 9.20 (1H, m). 
[0 3 4 8] 

J 1 2 4 Nl-^;V-5- (2- ((2--7 P P^^/VT^ /) XjU^^ 

5 ;v) T % / — 4 — t° V >W ^r^-jy— 1 H- 1 — <_y }^sk$!2kMz!£3t % if 

- 2^&&£frlfr-7 N- (4- (1- (^^-/^T^y) 

-/V-1H-5 fyKD n^r^) - 2 - tf y v>/V) -N- (7^/^ri/^7V# 

— b (52mg, 0. lmmol) i7!) 7VT 5; £> N ^M®\ 5 i: IH^CO^ 
&^J:^s IMlB^-^ (18. 5mg, 0. 051mmol, 51%) £r £ LT#fc 0 

10 L H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2. 85 (3H, d, J=4. 8Hz) , 3. 75 (2H, ra) , 5. 06 

(1H, dd, J=l. 6, 10.4Hz), 5.14 (1H, dd, J=l. 6, 17. 2Hz), 5.87 (1H, m), 6.54 
(1H, dd, J=2. 4, 5.6Hz), 6.69 (1H, d, J=3. 6Hz), 6.87 (1H, d, J-2. 4Hz), 7.06 
(1H, dd, J=2. 4, 8.8Hz), 7.39 (1H, d, J=2. 4Hz), 7.89 (1H, d, J=3. 6Hz) , 8.05 
(1H, d, J=5.6Hz), 8.16-8.19 (2H, m) , 8.30 (1H, d, J=8. 8Hz) , 9.13 (1H, s) . 

15 [0 3 4 9] 

mmmi2 5 (2- ((2-7'p^7-;y) 

$^#!|5 - 2-V&f&£frhfr7 =c^/\s N- (4- (1- (^^/I/T^y) 
^/k- 1 H- 5 fyF!J P^r^) — 2 — \fV&M -N- O ^ / ^ v"#/V# 

20 c^/l/) ^ -r b (52mg, 0. lmmol) i ^"n^k^r/V'T 5 £^ MMffil 5 tWi 

^(D^m^k ^ tUB^-g^ (16. 8 rag, 0. 046mmol, 46%) &&&W£mt LT#fc 0 
L H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 2.85 (3H, d, J=4. 4Hz), 3.12 (1H, m) , 3.92 
(2H, m), 6.56 (1H, dd, J=2. 4, 5. 6Hz) , 6.70 (1H, d, J=3. 6Hz) , 6.87 (1H, d, 
J=2. 4Hz), 7.06 (1H, dd, J=2. 4, 8.8Hz), 7.39 (1H, d, J=2.4Hz), 7.89 (1H, d, 

25 J=3. 6Hz), 8.07 (1H, d, J=5. 6Hz), 8.18 (1H, m) , 8.29-8.31 (2H, m) , 9.21 (1H, 

s). 
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[0 3 5 0] 

MSffll 12 6 N 1 — 7* f-JV— 5 - ( 2 - ( {f^l/VjVT % J ) ft/lstf—M T 

$5J5t#iJ 5-2 £ tu/t ^ ^ n- (4- (l- (y^/vr^y) 

5 1 H- 5 KU n^) —2 — \fVi?M -N- (7 a / ^rv^A^ 

#/W^— h (52mg, 0. lmmol) HV^75^^ HJfeM 5 i: 
3M£fcJ:tU tllB'fb^^ (26. lrag, 0. 063mmol, 63%) S-fef£iH t LT#fc„ 
1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2. 85 (3H, d, J=4. 4Hz) , 4. 34 (2H, d, 
J=5. 6Hz), 6.53 (1H, dd, 1=2. 4, 5. 6Hz), 6.69 (1H, d, J=3. 6Hz), 6.90 (1H, d, 
10 J=2.4Hz), 7.06 (1H, dd, J=2. 4, 8.8Hz), 7.20-7.35 (5H, m) , 7.39 (1H, d, 

J=2.4Hz), 7.89 (1H, d, J=3. 6Hz), 8.04 (1H, d, J=5. 6Hz), 8.17 (1H, m) , 8.30 
(1H, d, J=8.8Hz), 8.51 (1H, m), 9.17 (1H, s). 
[0 3 5 1] 

jjj 1 2 7 N 1— y =f-JV- 5 - (2— ((7;V7!J^7^;) ^^jj^AQ 

W&ffl 5 - 2 -e-g^ £ *L7c 7 ^ z=-;V N — (4- (1- (^f;V7 5y) 
=/V-lH-5-> fyK'jn^^) — 2 — fcf y vvV) — N— ^r^jOJVjp. 
~M #/W^— b (52rag, 0. lraraol) t 7/1^7 U /V'T ^ ^MiH 5 <k 

<£>3Mfefc<£ !9s flRlB-ffr^Hfe (9. lrag, 0. 022mmol, 22%) &&&BMt LT#fc 0 
20 r H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2. 85 (3H, d, J=4. 4Hz) , 4. 32 (2H, d, 

J=5. 2Hz), 6.24 (1H, s), 6.38 (1H, s), 6.54 (1H, m), 6.69 (1H, d, J=3. 6Hz), 
6.90 (1H, s), 7.06 (1H, m), 7.39 (1H, s), 7.57 (1H, s) , 7.89 (1H, d, J=2. 4Hz) , 
8.05 (1H, d, J=5. 6Hz), 8.18 (1H, m), 8.31 (1H, d, J=8. 8Hz), 8.38 (1H, m), 
9. 15 (1H, s) . 
25 [0 3 5 2] 

m 1 2 8 Nl-^f;V-5- (2- ((f^7xy-2-4'^f^7 5: 
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li^i 5 - 2 -cM^nfc^i^ n- (4- (l- (^w^y) 

=/l>) #/W^ — h (52mg, O.lmmol) ^2-^7x^^75^?), UK 
09 5 ^l^tD^fefcJ; 0 „ flMBffrg-ft (22.6rag, 0. 054mmol, 54%) £r6&f£*£ 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2.85 (3H, d, J=4. 4Hz), 4.50 (2H, d, 

J=5.6Hz), 6.54 (1H, dd, J=2. 4, 5.6Hz), 6.69 (1H, d, J=3. 6Hz), 6.88-6.98 (3H, 
m), 7.06 (1H, dd, J=2.4, 8.8Hz), 7.35-7.39 (2H, m), 7.89 (1H, d, J=3.6Hz), 

8.04 (1H, d, J=5. 6Hz), 8.18 (1H, m), 8.30 (1H, d, J=8. 8Hz) , 8.55 (1H, m), 
9. 18 (1H, s). 
[0 3 5 3] 

mmm i 2 9 N 1 5 - ( 2 - ( § / ) # a^—^) z § 

/ — 4 - 1° 9 v»/v) a- 1 h— 1 — w ^ Kr^k^2k^i^± § K 

2gJ3£0il2 7 - 2 7 3^/1' N- (4- (1- (xf/I/7 5/ ) 
#^;U-lH-5—f yKP/V) ^-^rv-- 2- H°V %/Us***-}> (42mg, 

0. lramol) t2. 0 M^^/I^T ^^-^h^fc Kn7 7 £> , ^Jfi^J 2 7b 

fflffi:<D¥-mz. £ V ^ tIIS{b^^ (23. lmg, 0. 063mmol, 63%) SrEfeSNI £ UT# 

l H-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 1.04 (3H, t, 3=7. 2Hz), 1.18 (3H, t, 
J=7.2Hz), 3.12 (2H, m) , 3.31 (2H, m) , 6.52 (1H, dd, J=2. 4, 5. 6Hz) , 6.69 (1H, 
d, J=3.6Hz), 6.88 (1H, d, J=2. 4Hz) , 7.05 (1H, dd, J=2. 4, 8.8Hz), 7.38 (1H, 
d, J=2.4Hz), 7.92 (1H, d, J=3. 6Hz) , 7.97 (1H, m), 8.04 (1H, d, J=5. 6Hz) , 8.23 
(1H, m), 8.30 (1H, d, J=8.8Hz), 9.01 (1H, s). 
[0 3 5 4] 
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jli 1 3 0 Nl— (2- ((i^gvkZ ^ Z) Z 

g; y — 4 — t°?J v^) i^r-y- 1 H— 1 —A 1/ K— Tt^/Mjj^g: 3: K 
M3t#!|2 7 - 2X^^flt^^^/V N- (4- (1- (xf;l/7 5/) 
jjsr^V- lH-5-^fyF!) 2 — tf U ^7/W^y — h (42rag, 

5 0. lmtnol) £ V*~^JVT % ^frh, MMM 2 7 t mm<D^m\^ £ «9 % #fBfc£^ 

(25. 8rag, 0. 065raraol, 65%) & fi-fe^tH t LT#fc D 
^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.03 (6H, t, J=7. 2Hz), 1.19 (3H, t, 
J=7. 2Hz), 3.20-3.40 (6H, m), 6.55 (1H, dd, J=2. 4, 5. 6Hz) , 6.69 (1H, d, 
J=3.6Hz), 7.05 (1H, dd, J=2. 4, 8. 8Hz), 7.38 (1H, s), 7.43 (1H, d, J=2. 4Hz), 
10 7.92 (1H, d, J=3.6Hz), 8.08 (1H, d, J=5.6Hz), 8.23 (1H, ra), 8.30 (1H, d, 

J=8. 8Hz), 8.62 (1H, s) . 
[0 3 5 5] 

$*1fcffl 13 1 N l — j?* gvkz: 5 — ( 2 — iU: ^JkZ. % I \ %Jk2£=^kl Z 
» y — 4 — t° U vv^j i^^-y— 1 H— l --f 1/ Y^v^jv^^t % H 
15 Nl-^f/V-5- (2-7^-4-t°y^) — f^K 

— /l^/l^^rlf- 5 K (42mg, 0. 14mmol) t 40%^ f/^7 5 ^— ^ ^ / — 

^*S$J 2 8 tlRtiHO^feM «t D s ^HfEfc-^ (17. 5mg, 0. 05mraol, 35%) 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 2.67 (3H, d, J=4. 4Hz), 3.05 (6H, s) , 6.53 
20 (1H, dd, J=2.4, 5.6Hz), 6.67 (1H, d, J=3. 6Hz), 6.83 (1H, d, J=2. 4Hz) , 7.04 

(1H, dd, J=2. 4, 8.8Hz), 7.40 (1H, d, J=2.4Hz), 7.68-7.71 (2H, m), 8.00-8.05 
(2H, m), 9. 10 (1H, s). 
[0 3 5 6] 

25 Mag-^ii 1 3 1 - 1 7x^;P N, N-^f/^/W^-h 

2. OM^^ W 5 y-T f 7 t Kn 7 7 « (50ml, 0. lmol) b^nu^c 
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(13.8ml, 0. llmolk (8.9ml, 0. llmol) ^e>3K3t^9 2 — 1 

tmU<D^mz£ 9 N IMB^^ (6. 27g, 0.038mol, 38%) £^fett#t#3^LT 

^-NMR Spectrum (CDC1 3 ) 6 (ppm) : 3.02 (3H, s) , 3.11 (3H, s) , 7.09-7.39 (5H, 
5 m) . 

[0 3 5 7] 

MMM 13 1-2 N 1 —i?* J-;v— 5 - (2-T^y-4-t°y ^-^-jy 

-iH-i-^y KWk#2k^j±± g H 

4- (lH-5-^yK!)/mv^) -2-t°Uv ; t5> (225mg, 1. Ommol) t 
10 y^^/u N, N-^^f;^;W^- b^bHiifiM 1 - 3 £|^Efcfc^ifcteJ; V , 
JlfB-fbl^ (128mg, 0.43mmol, 43%) ^eM 3 B H HT#fc 0 
Hl-NMR Spectrum (CDC1 3 ) 5 (ppm): 3.13 (6H, s), 4.36 (2H, brs), 5.92 (1H, d, 
J=2. 4Hz), 6.31 (1H, dd, J=2. 4, 5. 6Hz), 6.59 (1H, d, J=3. 6Hz), 7.03 (1H, dd, 
J=2. 4, 8.8Hz), 7.30 (1H, d, J=2. 4Hz), 7.37 (1H, d, J=3. 6Hz), 7.70 (1H, d, 
15 J=8. 8Hz), 7.91 (1H, d, J=5. 6Hz). 

[0 3 5 8] 

111132 Nl-^f;V-5- (2- ((j^/KT^7) jft/t^^/V) T 

20 ^/U^/U^s^r^-^. K (42mg, 0. 14mmol) t2. OMxW^-r b7k Kn 

7 9 b s 28i «t s aUB-ffr^Hfo (21. 4mg, 0. 058mmol, 

41%) &• £ fc c 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 1.05 (3H, t, J=7. 2Hz), 3.05 (6H, s) , 3.13 
(2H, m), 6.52 (1H, dd, J=2. 4, 5. 6Hz) , 6.67 (1H, d, J=3. 6Hz), 6.87 (1H, d, 
25 J=2. 4Hz), 7.04 (1H, dd, J=2. 4, 8. 8Hz) , 7.40 (1H, d, J=2. 4Hz), 7.68-7.71 (2H, 

m), 8.00-8.05 (2H, m), 9.02 (1H, s). 
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[0 3 5 9] 

HiM 1 3 3 Nl-^f;V-5- (2- ((v^^vKT^/) %2Vt$~M 

r^y-4-b°y >w ^-^r->- 1 h- Er=zh#zkji±± % E 

Ni—^f;v-5- (2— r 5 y-4-t°y svu) t^-iH-i-^f^K 

5 — K (42mg, 0. 14mmol) t2. OM^W^y-fb7tK 

P77^S^5)> HftW2 8 t^o^feKiD, ailBft:^* (15. lmg, 

0. 041mmol, 29%) £r £ Lt#t, 

l H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2. 85 (6H, s) , 3. 03 (6H, s) , 6. 54 (1H, d, 
J=5. 6Hz), 6.65 (1H, d, J=3. 6Hz), 7.02 (1H, d, J=8.8Hz), 7.30-7.50 (2H, m) , 
10 7.60-7.69 (2H, ra), 8.06 (1H, d, J=5. 6Hz) , 8.81 (1H, s). 

[0 3 6 0] 

Hiil3 4 Nl-^^;V-5- (2- ((t*^vKT g /) X/Utf—sl') T 

§ 7 - 4 - 1° U v^v) ^jfv±= i H — l - A > En /k^Zk^i±±^ E 

Nl — <i/vW-5- (2-7?;-4-lf!J^) t^>-lH-l — f f K 
15 — /I'^A'tff^rlJ- ^ K (45rag, 0. 13ramol) t 40%^ f-A^T 5 ^~ ^ 9 J —^Wfcfr 

^2 8 kmM<D^mz£V , Wfcfc&VB (12. 5mg, 0.030mmol, 24%) & 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 2.66 (3H, d, J=4. 4Hz), 4.51 (2H, d, 
J=5. 6Hz), 6.52 (1H, dd, J=2. 4, 5. 6Hz), 6.72 (1H, d, J=3. 6Hz) , 6.84 (1H, d, 
20 J=2. 4Hz), 7.06 (1H, dd, J=2. 4, 8. 8Hz) , 7.20-7.44 (6H, m), 7.96 (1H, m) , 

8.00-8.05 (2H, m), 8.31 (1H, d, J=8. 8Hz) , 8.83 (1H, t, J=5. 6Hz), 9.09 (1H, 
s). 

[0 3 6 1 ] 

25 MBM 13 4-1 N 1 —^l/iS/V— 5- (2-T g J - 4 - t° V vW $-*ri/ 

— l H- x-^iiy FWk^2k^i±± ^ E 

208 



WO 2004/020434 PCT/JP2003/010964 

4- -2-b°!Jv ? t5y (225rag, 1. Ommol) t 
lE^-n^l (45mg, 0. 13mmol, 13%) ^6fet*iU#fc 0 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 4. 38 (2H, brs) , 4. 68 (2H, d, J=4. 0Hz) , 5. 82 
5 (1H, m), 5.92 (1H, m), 6.30 (1H, m), 6.61 (lH, d, J=3. 6Hz), 7.07 (1H, dd, 

J=2.4, 8. 8Hz), 7.26-7.47 (7H, m), 7.91 (1H, d, J=5. 6Hz), 8.19 (1H, d, 
J=8. 8Hz) . 

[0 3 6 2] 

mmm 135 5- (2- f-^r g z ) xa^b^m z § z - 4 - 1° y 

10 Jr^is- 1 h- 1 -4 1/ Kr±z 1 z^kfelM 2 1 =AJ¥L % if 

5- (2-T^y-4-t 0 U vvlO t^fv'- 1 h— 1 — -f ^ K — A'— 1 — 

i/gg tfn y v 5 ^— 1 —4)VT % K (67mg, 0. 21mmol) 40%;* 5 ^— ^ 

^y^M^b^ HJiM 2 8 t mwnD^m^x. v > mia-fb^* (21. img, 

0. 056mmol, 27%) ^6fe^*i:Ut#fc„ 

15 ^-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 1.80-2.00 (4H, m), 2.67 (3H, d, J=4. 4Hz), 

3.40-3.60 (4H, m) , 6.53 (1H, dd, J=2. 4, 5. 6Hz), 6.66 (1H, d, J=3. 6Hz), 6.85 

(1H, d, J=2. 4Hz), 7.03 (1H, dd, J=2. 4, 8. 8Hz), 7.39 (1H, d, J=2. 4Hz) , 7.80 
(1H, d, J=3. 6Hz), 7.83 (1H, d, J=8. 8Hz), 8.00 (1H, m) , 8.04 (1H, d, J=5. 6Hz), 
9. 10 (1H, s). 

20 [0 3 6 3] 

MMJ 13 5-1 -7 a^^.)V \£uy*?zs— 1 — f ^^/V^^v-V— b 
t'nU^y (8. 3ml, 0. lmol) £ ^ n n 3=16:7 a—A' (13. 8ml, 0. llmolh t'Uv 5 
^ (8. 9ml, 0. llmol) fahW&W 2-1 t 9 > IIIB'fh^ (2. 68g, 

25 0.014mol, 14%) =Sr 6£J£iH i: bT#fc D 

^-NMR Spectrum (CDC1 3 ) 6 (ppm): 1.90-1.99 (4H, m), 3.46-3.59 (4H, m), 
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7.20-7.37 (5H, m) . 
[0 3 6 4] 

MMM 1 35-2 5- (2-T^y-4-fc°U ^jy- lH-l-^y 

4- -2-t°U^^>' (I70mg, 0. 76mmol) £ 

-7au=. ;v \fu y i — i /u%sU7$3c*yu— hfabWH&W 1-3 t mWkt£?£ 

m^XV , flfBjbl^ (146mg, 0.45mmol, 60%) t LT#fc„ 

^-NMR Spectrum (CDC1 3 ) 5 (ppra) : 1.96-2.02 (4H, m), 3.60-3.67 (4H, m), 4.35 
(2H, brs), 5.91 (1H, d, J=2. 4Hz), 6.31 (1H, dd, J=2. 4, 5. 6Hz), 6.57 (1H, d, 
J=3. 6Hz), 7.03 (1H, dd, J=2. 4, 8. 8Hz), 7.29 (1H, d, J=2. 4Hz) , 7.43 (1H, d, 
J=3. 6Hz), 7.88 (1H, d, J=8. 8Hz), 7.91 (1H, d, J=5. 6Hz). 
[0 3 6 5] 

MU 3 6 5- (2- ((b'py^y-l-^f^T^/) T^J 

-4 — t^v'- l H- i y K-;^- l - gojJj£^ 
- 1 5 K 

5— (2-757-4-1:1^) t^rv'- 1 H- 1 y 1 - 

l/^fe t°P y v 5 ^- 1 )VT 5 K (52rag, 0. 16ramol) t y i?y^b N Hit 

M2 8i IrI^CO^^^J: >9 s MUik&m (6. 2mg, 0. 015mmol, 9. 2%) £r£fe|£* 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.70-1.90 (8H, m), 3.20-3.40 (4H, m), 

3.50-3.70 (4H, m), 6.56 (1H, dd, J=2. 4, 5. 6Hz), 6.66 (1H, d, J=3. 6Hz), 7.03 

(1H, dd, J=2.4, 8.8Hz), 7.38 (1H, d, J=2. 4Hz) , 7.45 (1H, d, J=2. 4Hz), 7.80 

(1H, d, J=3. 6Hz), 7.84 (1H, d, J=8. 8Hz), 8.08 (1H, d, J=5. 6Hz), 8.61 (1H, 
s). 

[0 3 6 6] 

jjffi 1 3 7 Nl— (2-^Pb°n;l/) -5- (2- ((xf/l/j;;) 13 )V 
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Nl — (2-^nt=/v) -5- (2-T^y-4-t°y x?M t^V- 1 H- 
1 — -f ^ K— /^/U^fdf-i^ 5: K (54mg, 0. 18mmol) t 2 . OM^f;k7 5; >—"r 
I , 7tKP77 > £> .^ifefll 2 8i|^i(7)^J;l9 slMfS^#/(l6. 5mg, 

0.044mmol, 25%) £ &£S£A £ Lt#fc D 

l H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.04 (3H, t, J=7. 2Hz), 3.12 (2H, m) , 3.23 
(1H, m), 4.10 (2H, m), 6.52 (1H, dd, J=2. 4, 5.6Hz), 6.53 (1H, d, J=3. 6Hz), 
6.88 (1H, d, J=2. 4Hz), 7.08 (1H, dd, J=2. 4, 8.8Hz), 7.40 (1H, d, J=2. 4Hz), 
7.92 (1H, d, J=3. 6Hz), 8.00 (1H, m), 8.04 (1H, d, J=5.6Hz), 8.31 (1H, d, 
J=8. 8Hz), 8.73 (1H, m), 9.02 (1H, s). 
[0 3 6 7] 

2-7°nt°^^7 5y (3.43ml, 0. 05mol) n n djJg7 x=;I/ (6.9ml, 

0. 055mol) „ fc° J? (4. 45ml, 0. 055mol) bMatM 2-lt IH^cD^i^ «fc V) „ 
fRIB'ffr^'fe (7.64g, 0.044mol, 87%) & Sfe^A £ Lt#fc„ 

X H-NMR Spectrum (CDC1 3 ) 6 (ppm) : 2.30 (1H, t, J=2. 8Hz), 4.05-4.15 (2H, m) , 
5.22 (1H, brs), 7.10-7.40 (5H, m). 
[0 3 6 8] 

»J13 7-2 Nl- -5- ( 2 - T § / - 4 - fcf U 

AO ^-dr->-- l H— 1 ^ K— /l^^7/V#^f- § K 

4- (lH-5-^yKJJ;l/^V) -2-t°U v?^-5:^ (450mg, 2. Ommol) t 
•y =c~;V N-(2-/nt"^) #/w^ — h^bM^Jl - 3 irlH^/fe^S 

SfiB-ffc-^Mfe (I69mg, 0. 55mmol, 28%) ft- fife^tH, £ LT#fc D 
'H-NMR Spectrum (CDC1 3 ) 8 (ppm) : 2.35 (1H, m), 4.20-4.40 (4H, m), 5.72 (1H, 
brs), 5.92 (1H, d, J=2.4Hz), 6.30 (1H, dd, J=2. 4, 5.6Hz), 6.63 (1H, d, 



211 



WO 2004/020434 PCT/JP2003/010964 

J=3. 6Hz), 7.08 (1H, dd, J=2. 4, 8. 8Hz) , 7.30 (1H, d, J=2. 4Hz) , 7.46 (1H, d, 

J=3. 6Hz), 7.. 92 (1H, d, J=5. 6Hz), 8.20 (1H, d, J=8. 8Hz). 
[0 3 6 9] 

liilij Nl— -5 - (2- ((^xW^y] 

Nl— (2-7 B nt°=/k) -5- (2-T5 y-4-t°y 1 H- 

1 — fyK^*;^t5K (54mg, 0. 18mmol) £N, N-^xf^T^y^ 
^Iii2 8i^i©^j;!3, SUB-ffc^to (27.9mg, 0. 069mmol, 39%) & 

X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1.03 (6H, t, J=7. 2Hz), 3.23 (1H, m) , 
3.25-3.40 (4H, ra), 4.01 (2H, m), 6.56 (1H, dd, J=2. 4, 5. 6Hz), 6.72 (1H, d, 
J=3. 6Hz), 7.08 (1H, dd, J=2. 4, 8. 8Hz), 7.39 (1H, d, J=2. 4Hz) , 7.43 (1H, d, 
J=2. 4Hz), 7.92 (1H, d, J=3. 6Hz), 8.08 (1H, d, J=5. 6Hz), 8.31 (1H, d, J=8. 8Hz), 
8.63 (1H, s), 8.73 (1H, m). 
[0 3 7 0] 

MMM 13 9 N 1— ¥=-;V) —5 — (2 - U v ? >-— 1 — ^ 

jv) tsjvi^^;v) T % J - A -\?3 -J;v) 1 H- 1 -4 1/ Vrz^Jk^ 

Nl— (2-/Pt°^) -5- (2-757-4-^!;^) t^r^-lH- 

K (54mg, 0. 18ramol) tt°P!) S^#=>£> N Itt^2 
8tHt©^tJ;!J, aUB-fk^lU (25. lmg, 0.062mraol, 35%) &&&%5MibL 
T#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm): 1.70-1.90 (4H, m), 3.22 (1H, m), 3.25-3.40 
(4H, m), 4.10 (2H, m), 6.56 (1H, dd, J=2. 4, 5. 6Hz), 6.71 (1H, d, J=3. 6Hz), 
7.07 (1H, dd, J=2.4, 8.8Hz), 7.39 (1H, d, J=2.4Hz), 7.44 (1H, d, J=2. 4Hz), 



212 



WO 2004/020434 



PCT/JP2003/010964 



7.92 (1H, d, J=5. 6Hz), 8.08 (1H, d, J=5. 6Hz), 8.30 (1H, d, J=8. 8Hz), 8.62 
(1H, s), 8.72 (1H, m). 
[0 3 7 1] 

^Mffl 14 0 N l— **f-jv— 5 — (6 - (Qe/mfr p ^- 4 — jjv) ftjvig^ju) 

5 7^7t:°y § v^-4 —J/U) — 1 H- 1 ->f > KrA^M±±> K 

(6-75 y try 5 iw) t^z-ih-i — f 

yK-/^M>tU' (73mg, 0. 26mmol) ^MllV^b, HI^J 2 8 t W\ 
ttO^fetiD, IRIB'fb^'fe (12. 5mg, 0.032mmol, 12%) £r$mfe$j v * £ LT# 

10 1 H-NMR Spectrum (DMS0-d 6 ) fi- (ppm) : 2. 83 (3H, d, J=3. 6Hz) , 3. 43-3. 45 (4H, m) , 

3.55-3.58 (4H, m), 6. 63 . (1H, d, J=3. 6Hz), 7.26 (1H, s) , 7.32 (1H, d, J=8. 8Hz), 
7.77 (1H, d, J=3. 6Hz), 7.90 (1H, s) , 8.05 (1H, m), 8.14 (1H, d, J=8. 8Hz), 
8.29 (1H, s), 9.21 (1H, s), 9.34 (1H, s) . 
[0 3 7 2] 

It^J 14 0-1 6-^pp-4- (!H-5->fyKy;v7^;) t°u^^ 

4, 6 — 5?^ n n t°!) 5 v>> (5. 89g, 40mmolk 5-75/^^^ (6. 27g, 
47mmol) N N, N — V tVl^^/l^T 5 ^ (20.6ml, 0. 12mol) ^N-^^ 
20 ( 80ml) 50°C^T 2. 5 R#ffiJ*# bfc 0 

U iiJE^i-§r irfc«t *}Wm\&®l (3.70g, 15mmol, 38%) ififtiiit 
25 T#fc 0 

'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 6.42 (1H, m), 6.62 (1H, brs), 7.11 (1H, 
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d, J=8. 0Hz), 7.35-7.40 (2H, m), 7.72 (1H, brs) , 8.38 (1H, s) , 9.68 (1H, s), 
11. 11 (1H, s). 
[0 3 7 3] 

M3tMl 4 0-2 6-T5 7-4- (1 H— 5 -J > KJJ /KT 5 /) if V % 

5 >: 

6-^an-4- (1H— 5 — i VKU/^T5:/) tf ]} (2. 455g, lOmmol) 

!l7N7y^7-^^;^fI (60ml) &m?L, 130°C^T 90 

tU^;^p|xf;V:ff7t Ko77y=l : 1) «fc t> *MK U v^^Vl^— 

-T S r i: J; «9 tlfB^^) (1. 563g, 6. 9mmol, 69%) &t#m&M& t LT#fc 0 
1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 4.50 (2H, brs), 5.66 (1H, m) , 6.55 (1H, m) , 
6.68 (1H, brs), 7.07 (1H, dd, J=2. 4, 8. 8Hz) , 7.25-7.28 (1H, m), 7.40 (1H, 
d, J=8. 8Hz), 7.52 (1H, d, J=2. 4Hz) , 8.19 (1H, s) , 8.29 (1H, brs). 
15 [0 3 7 4] 

jOjr#i]14 0-3 Nl— (6-7^7 b°Hv ? y-4-^;k) T 

5 / - 1 h- 1 — (iy § K 

6 — 757 - 4 — (1 H — 5 — iX K V J^T 57) tf P 5 (450. 5mg, 2. Ommol) 

20 -ffc^^ (295mg, 1. 05mmol, 52%) & £€Lf£fH £: LT#7c 0 

X H-NMR Spectrum (CDC1 3 ) 6 (ppm) : 3. 09 (3H, d, J=4. OHz) , 4. 56 (2H, brs) , 5. 52 
(1H, m), 5.73 (1H, m), 6.61 (1H, d, J=3. 6Hz) , 6.66 (1H, brs), 7.19 (1H, dd, 
J=2.4, 8.8Hz), 7.43 (1H, d, J=3. 6Hz), 7.48 (1H, d, J=2. 4Hz), 8.13 (1H, d, 
J=2. 4Hz), 8.21 (1H, s). 

25 [0 3 7 5] 

liil 4 1 NWf/V-5- (6- ((4- !)v?y-i-^;v) 
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(6 —T % S t°y 5 4 — f/U) T^y-1H-1 — f 

is yI^^7/l^#^f-5; K (73mg, 0. 26mmol) £4- ]j ^y- 1 fc° 

5 ^ P v^7> N 05«J 28i l^^ife^ j; «9 x HfB^fe (20. 6mg, 0. 045mraol, 

17%) £r S feoffs £ LT#fc. 

'H-NMR Spectrum (DMSO-d 6 ) 5 (ppra) : 1.20-1.36 (2H, m), 1.60-1.70 (4H, m), 
1.70-1.85 (2H, m), 2.40-2.60 (5H, m), 2.83 (3H, d, J=4. 4Hz), 2.85-2.95 (2H, 
m), 3.95-4.05 (2H, m), 6.63 (1H, d, J=3. 6Hz), 7.24 (1H, s), 7.31 (1H, dd, 
10 J=2. 4, 8. 8Hz), 7.77 (1H, d, J=3. 6Hz), 7.90 (1H, s), 8.05 (1H, m), 8.14 (1H, 

d, J=8. 8Hz), 8.28 (1H, s), 9.14 (1H, s) , 9.31 (1H, s) . 
[0 3 7 6] 

14 2 N 1 — xf;v- 5 - ( 6 - ( {^±JV7_ % / ) # ;Vt$~;V) T % / 
n°V ^ -Jls— 4 —j/v) T%S — l H- 1 -4 is Y—jvidjv^^^-^ K 
15 7k*<ftr?- r- V «7 A (69mg, 1.73mmol) £rN, N-^^f/^MT^ K (3ml) \C 

mm&^±, ^m^UT, sttt6-7^y-4- (ih— 5 -^is^v^t 

J) tfJJS:^ (311mg, 1.38mmol) &Mx.X 30 ftmWlW Lfcft. 7 ^~JV N 
-a^^-;V^/V^^ — h (286mg 3 1. 73mmol) !fefK# Lfc D SJ^^Srg^ 

^^/p-t 1 f-7tKn77^ (i : i) mmtm%u$zm7km^- v v p^mmx* 

rh7t Kn7yy=l : 1) «£ ?) U ^ffiW^jftfSfJL gfcgfea:^/^ 
fe^ffa-f^itT^U iM^M^S h £ <9lIfB^1^ (14. 3mg, 0. 039mmol, 
2. 8%) £r g fe^ H % i LT#t„ 
25 ^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.07 (3H, t, J=7. 2Hz), 1.18 (3H, t, 

J=7. 2Hz), 3.11-3.40 (4H, m), 6.64 (1H, d, J=3. 6Hz) , 6.87 (1H, s), 7.29 (1H, 
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dd> J= 2.4, 8.8Hz), 7.62 (1H, m), 7.80 (1H, d, J=3. 6Hz) , 7.86 (1H, s), 
8.09-8.17 (2H, m), 8.27 (1H, s), 9.06 (1H, s) , 9.35 (1H, s). 

— 1 H— 1 — -f :X 7^^=¥f- 5 K (210mg, 0. 71mmol, 51%) £r ^-felnfir t 

Hl-NMR Spectrum (DMSO-d 6 ) 5 (ppra) : 1.18 (3H, t, J=7. 2Hz) , 3.20-3.40 (2H, m), 
5.72 (1H, m), 6.24 (2H, brs), 6.61 (1H, d, J=3. 6Hz) , 7.21 (1H, dd, J=2. 4, 
8.8Hz), 7.76 (1H, s), 7.79 (1H, d, J=3.6Hz), 8.01 (1H, s), 8.07-8.14 (2H, 
m), 8.74 (1H, s). 
[0 3 7 7] 

mmm 143 n 1—^^- 5 - ( 6 - Ui^±zkZ 5 7 \ #/vfezk) 7 5 

4 — f/wj 757-ih-i — fy Kn /k^zLji±± g H 

N1 _ x ^_ 5 - (6-75/t°y 5 v 5 ^- 4 — i JV) 757-1 H- 1 — f 
^ K^/V^/V^^1h5 K (70rag, 0. 24mraol) t^f;k7 5^^ 
£(^|jlC>4^££ 9> tRfBffr£-*b (24.5mg, 0.062ramol, 26%) & S-fe^iHi £ UT 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.07 (6H, t, J=7.2Hz), 1.18 (3H, t, 
J=7.2Hz), 3.20-3.50 (6H, m), 6.63 (1H, d, J=3.6Hz), 7.31-7.33 (2H, m), 7.80 
(1H, d, J=3. 6Hz), 7.91 (1H, s), 8.09-8.15 (2H, m), 8.28 (1H, s), 8.66 (1H, 
s), 9.33 (1H, s). 
[0 3 7 8] 

mmmiAA Ni-xf;v-5- (e- ((4- (^uv^-i-^cm tv< 

hj^-I — f ;u) U/ViS—jV) 7 5 7 t° P 5 4 — jjv) 7^7-lH- 
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N1 _^_5_ (6 -T $ 7 try 5 v^- 4 — W/V') 757- 1H-1--Y 
^ K— /lO&A'tf^M^ K (70rag, 0. 24mmol) H~ (tTn V v 5 ^- 1—^/1^) tT 
*?l/i)>b^ 2 8 irlHiliD^^ct Y) > JgRIBflfrg* (43. 3mg, 0. 091mmol, 

39%) & 6 fefi^ i: lt#fc. 

X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1.18 (3H, t, J=7. 2Hz) , 1.20-1.36 (2H, m) , 
1.60-1.70 (4H, m), 1.70-1.85 (2H, m), 2.40-2.60 (5H, m), 2.85-2.95 (2H, m) , 
3.20-3.50 (2H, m), 3.95-4.05 (2H, m), 6.63 (1H, d, J=3.6Hz), 7.24 (1H, s), 
7.31 (1H, d, J=8.0Hz), 7.80 (1H, d, J=3. 6Hz) , 7.90 (1H, s) , 8.10-8.15 (2H, 
m), 8.28 (1H, s), 9.14 (1H, s) , 9.31 (1H, s) . 
[0 3 7 9] 

1 4 5 Nl— (6- ((2- (N, N-v ^^/KT^y) E: 

gvj^jLZ) %2k2$^M 7-;;b'j) v^y-4-^;i/) 

Nl-if^- 5 - (6-7?yt°H^^-4-^^) 7'/-l H— 1 i 
is /u^^c-f- 5: K (70mg, 0. 24mmol) <k 2 - (N, N-^W5/) 

x^7 5^&, £1*01 2 8 b nWi<D^*fefc «fc 5 > SHB-ffc^* (43. Orag, 
0. 098mmol, 42%) £r £ U"C#fc 0 

l H-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 0.96 (6H, t, J=7. 2Hz), 1.18 (3H, t, 
J=7.2Hz), 2.30-2.60 (6H, m), 3.10-3.40 (4H, m) , 6.64 (1H, d, J=3. 6Hz), 6.87 
(1H, s), 7.29 (1H, d, J=8.8Hz), 7.71 (1H, m), 7.80 (1H, d, J=3.6Hz), 7.88 
(1H, s), 8.09-8.20 (2H, m), 8.25 (1H, s) , 9.21 (1H, s), 9.34 (1H, s). 
[0 3 8 0] 

lii!4 6 Nl-7x=/V-5- (6- ((v'xf^T-;/) %Jk2$^M Z 

^ -^vw) r ^ / - i h- i-^y K— ^#/t^jjr±3 k 

ni— ^^^7v-5- (6-7^; try 5^-4-f M r^y-i h- i - 
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-f ^ K— /V^7/V#^i+- 5 F (80mg, 0. 23mmol) i v'if/VT 5 HJfe^I 2 

8 i: mm<D^m^ «fc 9 . #IB^^#J (27. 5mg, 0. 062mmol, 27%) £ SfefSiH £ b 

T#7c D 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.08 (6H, t, J=7. 2Hz) , 3.20-3.40 (4H, m), 
6.74 (1H, d, J=3. 6Hz), 7.13 (1H, dd, J=2. 4, 8. 8Hz), 7.33-7,42 (4H, m) , 
7.64-7.67 (2H, m), 7.98-8.03 (2H, m), 8.13 (1H, d, J=8. 8Hz), 8.31 (1H, s), 
8.69 (1H, s), 9.39 (1H, s), 10.00 (1H, s). 
[0 3 8 1] 

iiSW 14 6-1 Nl— (6 y g -Jiy-A — < ;v) 

6 — T 5; y — 4 — (1 H— 5 — >f ^ K V AsT 5 7) t° V 5 (300mg, 1. 33mraol) 

(I60mg, 0. 46mmol, 35%) £$^£,©7^ 4: LT#fc D 
^i-NMR Spectrum (CDC1 3 ) 5 (ppm): 4.61 (2H, brs) , 5.76 (1H, m) , 6.68 (1H, d, 
J=3. 6Hz), 6.77 (1H, s), 7.22-7.25 (2H, m), 7.35-7.45 (3H, m), 7.50-7.60 (4H, 
m), 8. 16 (1H, d, J=8. 8Hz), 8.22 (1H, s) . 
[0 3 8 2] 

mmMl4 7 Nl-7x^-5- (6- ((3- (N, N-^WU) 

7°Pt>7^y) x/utf—M 1 t°y 5 ^ - 4 — j /is) 7-;;-ih-i 
n 1—7^^71^- 5- (6 -r ^ / try 5 4 r 5 / - 1 h- 1 - 

^yK^/^>t^F (80mg, 0. 23mmol) i: 3 — (N, N-i?xW5/) 
^Pt>7^^P), HJfeM 2 8 tmm.<DS£m^ J: 9 „ SUBfl^* (56. 2mg, 
0. llmmol, 48%) lT§t 0 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 0.80-1.00 (6H, m), 1.40-1.65 (2H, m), 
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2.20-2.60 (6H, ra) , 3.00-3.40 (2H, m), 6.70-6.88 (2H, m), 7.10-7.17 (1H, m) , 
7.30-7.49 (3H, m), 7. 60-7.80 (3H, m), 7.90-8.40 (4H, m), 9.10-9.40 (2H, ra) , 
10. 00-10. 14 (1H, m). 
[0 3 8 3] 

5 gjj 14 8 N 1 — p \f;v- 5 - ( 6 - ( ( 4 - ( bT^< ]} -Jls- 1-4 
iv) \f^<]} -Jly— 1-4 ;v) %);V7$=^/v) T5 / 5 -J>ls- 4-4 M 7^/ 
-1H-1 {is Y^-jkMJk^^t % K 

6-T^7-4 - (1 H— 5 —4 ly KU ^7 5 J ) t:° U 5 (300mg, l. 33ramol) 

10 £9. Nl-^^a^nt>-5- (6-7^ 7 t°H^y-4— f^) 75/ 

— 1 H— 1 —4 Is ^/VX/V^-i-^ FMtS^(132mg) %&mft^t LT#fc D 
1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0. 60-0. 63 (2H, m) , 0. 70-0. 74 (2H, ra) , 2. 76 
(1H, m), 5.73 (1H, s), 6.24 (2H, brs) , 6.59 (1H, d, J=3. 6Hz), 7.02 (1H, dd, 
J=2. 4, 8. 8Hz), 7.74-7.76 (2H, m), 8.01 (1H, s), 8.12 (1H, d, J=8. 8Hz), 8.15 

15 (1H, d, J=2. 4Hz), 8.75 (1H, s). 

[0 3 8 4] 

±muwu^i^hmMm 2 s h wim<D^m\z <t 19 . fitB^-a^ (2o.6m g , 

0. 041ramol, 2 Ig 3. 1%) ^eMs^i LT^fc 

^-NMR Spectrum (DMS0-d 6 ) 8 (ppm): 0.59-0.63 (2H, m), 0.70-0.76 (2H, m), 
20 1.20-1.60 (8H, m), 1.60-1.80 (2H, ra), 2.30-2.80 (8H, m), 4.05-4.20 (2H, m), 

6.61 (1H, d, J=3. 6Hz), 7.24 (1H, s), 7.32 (1H, dd, J=2. 4, 8. 8Hz), 7.76 (1H, 
d, J=3. 6Hz), 7.90 (1H, s) , 8.13 (1H, d, J=8. 8Hz), 8.17 (1H, d, J=2. 4Hz), 8.28 
(1H, s), 9.15 (1H, s), 9.32 (1H, s). 
[0 3 8 5] 

25 »J1 4 9 Nl-v^/f/V- 5 - (6 - ((4 - V 1 ( 7V) \f 

^Uv^-1 — f ;v) %jvi$~M 75 7b°nv ; y-4-^^) 7$/-lH 
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( 6 -T 5 J bTU $ v 5 ^— 4 — >f/W) 7$;-ih-i- 
W ^ K— % K (56mg, 0. 19mmol) i: 4 - (fe°n p 1 — 4 ;V) 

\f^< V b s MMM 2 8 t ^m<0^m =fc 5 s SUB-ffc^l* (19. 2mg, 0. 040mmol, 

5 21%) LT#fco 

X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1.20-1.36 (2H, m), 1:60-1.70 (4H, m), 
1.70-1.85 (2H, m), 2.40-2.60 (5H, ra), 2.85-2.95 (2H, m), 3.00 (6H, s), 
3.95-4.05 (2H, m), 6.60 (1H, d, J=3. 2Hz), 7.22 (1H, d, J=l. 2Hz), 7.30 (1H, 
dd, J=2. 0, 8. 8Hz), 7.50-7.55 (2H, m), 7.88 (1H, brs), 8.26 (1H, d, J=L 2Hz), 
10 9. 13 (1H, s), 9. 29 (1H, s). 

[0 3 8 6] 

15 6-T57-4 — (1 H— 5 — 4 1/ K V 5 / ) t°U 5 v>>-(225. 3mg, 1. Omraol) 

<9 JlfB'fb'^ (lOlmg, 0. 34mmol, 34%) £r &&S5iH £ LT#fc D 
X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 3.02 (6H, s), 5.71 (1H, s), 6.23 (2H, brs), 
6.60 (1H, d, J=3. 6Hz), 7.22 (1H, dd, J=2. 0, 8. 8Hz), 7.50-7.55 (2H, m), 7.74 
20 (1H, d, J=2. OHz), 8.00 (1H, s), 8.73 (1H, s). 

[0 3 8 7] 

gjjM 15 0 N 1 — ^ gvW; 5 - ( 6 - ( ( 3 - it^f-jVT % J -fv- if M # 
r % J § v^- 4 -^f/iQ 7^;-lH-l-^yK-;^;^ 

25 N 1— v 5 ^ ^vv— 5 - (6— 7^7 t°y 5:^^— 4— A ?V) 7U-1H-1- 

4 V /V^/W^^f - ^ K (55mg, 0. 19mmol) t 3 -i?x^/V7 5 / ~fn t°/>7 
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5 V#>e> N mMM 2 8k mWk<D^m^£ V N HIB-fb^fe (55. 3mg, 0. 12mmol, 66%) 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 0.92 (6H, t, J=7. 2Hz) , 1.50-1.55 (2H, m), 
2.30-2.45 (6H, m) , 3.00 (6H, s), 3.10-3.15 (2H, m), 6.60 (1H, dd, J=0. 8, 
5 ' 3. 6Hz), 6.82 (1H, brs), 7.28 (1H, dd, J=2. 0, 8. 8Hz), 7.50-7.55 (2H, m), 7.71 
(1H, m), 7.84 (1H, brs), 8.23 (1H, d, J=0. 8Hz), 9.08 (1H, s), 9.32 (1H, s) . 
[0 3 8 8] 

jjW 1 5 1 5- (6- ((4- (t°py^y-i-^/v) t°^y v ? >- 1 -4 

5— (6-r^y-4-t°y ^ 75 / — 1 h— 1 — f >- k— a*— 1 — 

xK^Sfe y v^ — 1 — >f/l>T % K (61mg, 0. 19ramol) £ 4 — (fc°P V 

1-4 ;v) t:°-<y v ? v^b,^W!2 8 £R«<zm£te:j; •? N flflBf (13. lmg, 

0. 026mmol, 14%) £r £ LT#fc 0 

15 ^-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 1.20-1.36 (2H, m), 1.60-1.70 (4H, m), 

1.70-1.90 (6H, m), 2.40-2.60 (5H, m), 2.85-2.95 (2H, m), 3.40-3.60 (4H, m), 
3.95-4.05 (2H, m), 6.59 (1H, d, J=3. 2Hz) , 7.22 (1H, brs), 7.28 (1H, dd, J=2. 0, 
8. 8Hz), 7.60-7.70 (2H, m) , 7.87 (1H, m), 8.26 (1H, d, J=l. 2Hz), 9.12 (1H, 
s), 9.28 (1H, s). 

20 [0 3 8 9] 

MtMM 151-1 5- (6-T^y-4-b°y^ -j/v) 7-;;-ih-i-^ 

6- 7$7-4-(l H— 5 -4 1/ K y ^ y ) tr U 5; S?!' (225. 3mg, l. Ommol) 
25 ir^^^A- tfn V v 5 ^- 1 — ^f/^/^drv- 1>«- h USatM 2 - 3 tm^ts: 

£ \) mfcit&Qo (122mg, 0. 38mmol, 38%) & Sfe^tH £ LT#fc 0 
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'H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1.80-1.95 (4H, m), 3.50-3.60 (4H, m), 5.71 
(1H, s), 6.23 (2H, brs), 6.59 (1H, d, J=3. 6Hz), 7.20 (1H, dd, J=2. 0, 8.8Hz), 
7.64-7.69 (2H, m), 7.74 (1H, d, J=2. 0Hz) , 8.00 (1H, s), 8.73 (1H, s). 
[0 3 9 0] 

5 Hjfeffil 1 5 2 5 - ( 6 — ( (^/Uft V Z/- A—-i;V) XjUtf^sU} T 5; / — 4 — 

fcf U ^ 7U-1H-1 —-i 1/ K' — 1 fc°P!) S?^ — 1 

5- (6-7^/-4-t°y 5 757-1 H- 1 — -f V K— /V— 1 — 

atf^ft fc°ny^y-l-^^7$ F (61mg, 0. 19mmol) t^7^V ^^b, H 
10 M2 8 £|Rl8&<£>3M5feK:«fc IJ N fH13^% (30. 3mg, 0. 070mmol, 37%) £r£#,f& 

i UT#7c 0 

'H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1.80-1.90 (4H, m), 3.40-3.50 (4H, m), 
3.50-3.60 (8H, m), 6.59 (1H, d, J=2. 8Hz) , 7.24 (1H, d, J=2. OHz) , 7.28 (1H, 
dd, J=2. 0, 8. 8Hz), 7.63-7.69 (2H, m), 7.88 (1H, brs), 8.27 (1H, d, J=2. 8Hz), 
15 9.19 (1H, s), 9.31 (1H, s). 

[0 3 9 1] 

gyfeMl 5 3 Nl— ( 2 - p fcT/W) -5 - (6- ((2-ynb>7 5/ ) # 
7V#rr./i^) r 5 y g y 5 vjk^z 4 — ^fyv) 75/-1H-1 f ^ TfWV^Tj^! 

20 h P A (48mg, 1. 2mmol) £rN, N-v ! 7f-;^A7 5 K (2.5ml) 

Kmm^^t, &m&MT* iitT6-7^;-4- (ih— 5->r^Ky/^T 

5 / ) t°y 5 ^ (225. 3mg, 1. Ommol) Sr*Px.T 30 ^Sl^ bfcBU 7 ^xvV N 
- b (215mg, 1.2mmol) ^Jtl^T— f^S# Lfc 0 K 

^|:^x^;>-t b 7 t (1 : 1) £ flBfllKlfcdcSR-?- b !7 ? 
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®U M Ifej^-t" & r. £ «t V mmt^m (31. 3mg, 0.079mmol, 7.9%) ^Sfe^ 
& i: LT#7c„ 

X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1.09 (6H, d, J=6. 8Hz), 1.20 (6H, d, 
J=6. 8Hz), 3.75 (1H, m), 4.00 (1H, m), 6.60 (1H, d, J=3. 6Hz), 6.89 (1H, s), 
7.27 (1H, dd, J=2. 0, 8.8Hz), 7.45 (1H, m), 7.80-7.90 (3H, m), 8.11 (1H, d, 
J=8. 8Hz), 8.24 (1H, s) , 8.91 (1H, s), 9.31 (1H, s) . 

£ b^-hlB^ 7 n-v h^77^ — £rH^^9W : *#y*-/i,= 9 5 : 5 «fc tJ^ffi 
&tffl&£rftffi&, Blflfcu^vl— ^f-^ (1:5) ^bfeS-fb**T^ 
BtU IS^itSiitJ;!), Nl— (2-7°otW) -5- (6-T5/t° 
P$i?y-4--f/V) 7 5 / - 1 H - 1 ->f y K-;^^*^t 5 K (77.8rag, 
0. 25mmol, 25%) & £#J£tHr t LT#fc 0 

X H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.29 (6H, d, J=6. 8Hz), 3.98 (1H, m) , 5.70 
(1H, s), 6.21 (2H, brs), 6.57 (1H, d, J=2. 8Hz) , 7.18 (1H, d, J=8. 8Hz), 7.72 
(1H, s), 7.79-7.82 (2H, m) , 7.98 (1H, s), 8.08 (1H, d, J=8. 8Hz), 8.72 (1H, 
s). 

[0 3 9 2] 

MMffl 15 4 N 1— ( 2 -y& \f;V) - 5 - (6 - ((4 - V 1 - 

/-1H-1 — f ^ K— K 

Nl— (2-^ntVl/) -5- (6-T^y t°!) 3:v ? V-4 f/V) 7^/-l 

H-l-/fVK^^t5K (38mg, 0. 12mmol) t4- (t'py^-l 
->f A-) ^««2 8 i:^<D^^«t tU tMfB^I^ (36.3mg, 

0. 074mmol, 60%) ^ LT#fc D 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 1.20 (6H, d, J=6. 8Hz), 1.20-1.36 (2H, m), 
1.60-1.70 (4H, m), 1.70-1.85 (2H, m), 2.40-2.60 (5H, m), 2.85-2.95 (2H, m), 
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3.90-4.10 (3H, m), 6.60 (1H, d, J=3. 6Hz) , 7.22 (1H, s) , 7.29 (1H, d, J=8. 0Hz), 
7.80-8.00 (3H, m), 8.10 (1H, d, J=8.0Hz), 8.26 (1H, s) , 9.13 (1H, s), 9.29 
(1H, s). 

[0 3 9 3] 

5 HjfeMl 5 5 N 1 — (2 -7>v \l°;V) - 5 - (6 - ((3-^xf;k7^/P 

fcT/lQ Z)JV7$^/V) 7 ^ / b" U g 4 —jjV) 7^/-l H- 1 ^ K— 

Nl— (2-7°ntVv-) -5- (6-T57 t°U 5 S?!'- 4 ->f 7l>) 757-1 
H- 1 — W >- /^/^df-^- 5 K (38mg, 0. 12mmol) t 3 -^i^T 5 7 :7° 
10 nt>7^y^b^ 3SlfeW2 8 £PJ«©3M5fcfc:.fc $ s ^IS^fe (27. 3rag, 

0.059mmol, 48%) & £ UT#fc„ 

^-NMR Spectrum (DMS0-d 6 ) § (ppm) : 0.91 (6H, t, J=6. 8Hz), 1.20 (6H, d, 
J=6. 8Hz), 1.40-1.60 (2H, m), 2.20-2.50 (6H, m), 3.10-3.20 (2H, m), 4.00 (1H, 
m), 6.60 (1H, d, J=3. 6Hz), 6.82 (1H, s), 7.26 (1H, d, J=8. 8Hz) , 7.70 (1H, 
15 m), 7.80-7.85 (3H, m), 8.11 (1H, d, J=8.8Hz), 8.24 (1H, s), 9.08 (1H, s), 

9.32 (1H, s). 
[0 3 9 4] 

gjj|ll_5_6 N 1—7 ^-;V- 4 - (6- ((4- (b'Pg^y-l-^/V) 
V 1-4 M Xjutf—M 75/^^^7-4-^;^) 757-1H- 

20 1 — K— ;V^A^^± 5 K 

Ni-^f/w4- (6-r $ y try s; v^-4 — r^) t^7-ih-i — f 

yF-/^;V#^f5F (41mg, 0. 15mmol) t 4 - (k°D U i^y- 1 -^/k) t:° 
U H»J 28i |PJ«6©^feJC =t »9 \ aUB-fb-^lfc (21. Orag, 0. 045mmol, 

31%) Sr S £ LT#fc 0 
25 X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 1.20-1.40 (2H, m), 1.60-1.70 (4H, m), 

1.70-1.85 (2H, m), 2.40-2.60 (5H, m), 2.81 (3H, d, J=4. 4Hz), 2.85-2.95 (2H, 
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m), 3.90-4.10 (2H, m), 6.85 (1H, ra), 7.18 (1H, t, J=8. 0Hz), 7.35 (1H, d, 
J=4. 0Hz), 7.55 (1H, d, J=8. 0Hz), 7.64 (1H, d, J=8. 0Hz), 7.70 (1H, d, J=4. OHz), 
7.93 (1H, d, J=8. OHz) , 8.08 (1H, m), 8.26 (1H, s), 9.19 (1H, s). 
[0 3 9 5] 



M3tM 156-1 6-^nn-4- (1 H— 4 —>( ^Jjjj ;VT % 7 ) M° V % 5? 

4, 6-^oot°JJr^y (1. Olg, 6. 6mmolk (900mg, 
6.6mmolh N, N-^ y^o t°;Hf ^7 5 y (3.14ml, 18mmol) ^N, N — 
^f;^A7 5 K (20ml) 80°C^T 6 Hf TO#Lfc 0 RjcS?ft«r 

^^VPTifc^U SJEf&feg-T 3 UtRfB-fb-^fe (599mg, 2. 5mmol, 37%) Sr 

'H-NMR Spectrum (DMSO-d 6 ) 8 (ppm) : 6.49 (1H, brs), 6.75 (1H, brs), 7.10 (1H, 
m), 7.25 (1H, d, J=8. OHz) , 7.33-7.40 (2H, m), 8.42 (1H, s), 9.71 (1H, brs), 
11.24 (1H, brs). 
[0 3 9 6] 

Wkffli 5 6 — 2 6-T^y-4- (iH-4-^yKI);^7^y) gjJ_A>! 

6-^nn-4 - (1 H— 4 -4 ^ K P ^7 5 7) tf 3J 5 (599mg, 2. 5mmol) 

7N7y^7-^^/- /W§^(50mlk^ b^t Ko77^ (20ml) ^rJPx., 

»tTt i3o°c^x 137 mmijum^tc 0 u nm^^v *tf^% 

7A^nvh^77^^ O^tM ; S^^^/v- :7f7t Fn77>= 1 : 1) 
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^— TVUTI^U IftftttSrifcJ: t>ISS!B'fttfH& (454mg, 2.0mmol, 82%) 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 5.74 (1H, s), 6.20 (2H, brs), 6.50 (1H, 
m), 7.00 (1H, t, J=8. 0Hz), 7.09 (1H, d, J=8. 0Hz) , 7.15-7.30 (2H, m), 7.98 
5 (1H, s), 8.55 (1H, s), 11.06 (1H, brs). 

[0 3 9 7] 

iMlli^lj Nl-^f;V-4- (6— T^y tfU ^-J^-A-^/V) T 

6-7^/-4-(l H— 5 — T ^ K JJ flsT % J ) bf V 5 (225. 3mg 5 1. Oraraol) 

(124. 7mg, 0. 44mmol, 44%) ^MfeiiLT#fc 0 
l H-NMR Spectrum ((DMS0-d 6 ) 5 (ppm): 2.81 (3H, d, J=4. 0Hz), 5.75 (1H, s) , 6.27 
(2H, brs), 6.76 (1H, d, J=4. 0Hz), 7.17 (1H, t, J=8.0Hz), 7.43 (1H, d, J=8. 0Hz) , 
7.70 (1H, d, J=4. 0Hz), 7.92 (1H, d, J=8. 0Hz), 8.00 (1H, s), 8.06 (1H, m), 
15 8.70 (1H, s). 

[O 3 9 8] 

MMffll 5 7 Nl-^f/V-4- (6— ((4— (b°-<y — 1 zzdJkl 

Uv^-i — fM %juv$~M t % / bry §; -Jz/- 4 -4^) 7-;;-ih- 

20 N l—^^/U- 4 - (6-T^y t°y 5:v ? >'-4— f/V) 75/-1H-1 — f 

>- K— /l/^7/^^rf-5 K (41mg, 0. 15mmol) t 4 — (fcT^JJ v 5 ^- 1 ;V) t° 
^y^^^s ^WU2 8 tmm(D^mz£. Vmmit&m (7.7mg, 0.016mmol, 
1 1%) & £ LT#fc, 

'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm): 1.20-1.60 (8H, m), 1.60-1.80 (2H, m), 
25 2.30-2.80 (7H, m), 2.81 (3H, d, J=4. 4Hz) , 4.05-4.20 (2H, m), 6.85 (1H, m), 

7.18 (1H, t, J=8. 0Hz), 7.35 (1H, d, J=4. 0Hz), 7.55 (1H, d, J=8. 0Hz), 7.65-7.70 
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(2H, m), 7.92 (1H, d, J=8.0Hz), 8.06 (1H, m), 8.26 (1H, s), 9.18 (1H, s) . 
[0 3 9 9] 

Hi 15 8 N 1—7 fvV^ 4 - ( 6 - (( 3 —iS^f-jUT g 7 T^n tf/l^T § 7 ) 
5 K 

Nl-^f/V-4- (6-7^/1^1) v^-4-^;I/) 7^7-1 H- 1 — f 
> K— /lofr/Waftdf U- 5 K (41rag, 0. 15mmol) £ 3 -v'xf/VT * y zfxi H°/UT 5 
H«ij2 8 t|plfl|©^fe|t«t <9. jgHafc-g^ (23. 3mg, 0. 053mmol, 37%) 

10 'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.92 (6H, t, J=6. 8Hz) , 1.40-1.60 (2H, m), 

2.20-2.50 (6H, m), 2.82 (3H, d, J=4. 4Hz) , 3.10-3.20 (2H, m), 6.80 (1H, m), 
6.93 (1H, d, J=6. 8Hz), 7. 19 (1H, t, J=8. 0Hz), 7.55 (1H, d, J=8. 0Hz), 7.60-7.70 
(2H, m), 7.95 (1H, d, J=8. 0Hz), 8.08 (1H, m), 8.23 (1H, s), 9.11 (1H, s), 
9.26 (1H, s). 

15 [0 4 0 0] 

9 Nl-(4-7;>tP7a^) —4 — (6- ((3— v'xf/kT 
5 y7°n b:V^T5 7) %JU2$~M 7 ^ / b" U 5; v^ — 4 — ;V) 7-;;-ih 

- i — J Krzzk^kj!±±^ K 

Nl- (4-7;^o7x=^) -4— (6— 757 fcfJJ 4 — f/P) T 

20 5/-1H-1 —4 1/ K— Ao&A'tfJdrf- 5; K (50mg, 0. 14mmol) £ 3 - v^zc^/V 

7577n tVVT 5 ^^JWJ 2 8i ^I^^feiC =fc 5 .«f&ffrg^(28. 6rag, 
0.055mmol, 40%) ^fi-feM^i: LT#fc 0 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 0.93 (6H, t, J=6. 8Hz) , 1.40-1.60 (2H, m), 
2.30-2.50 (6H, m), 3.10-3.15 (2H, m), 6.90 (1H, d, J=3. 6Hz), 6.97 (1H, m), 
25 7.18-7.26 (3H, m), 7.60-7.70 (4H, m) , 7.90-8.00 (2H, m) , 8.25 (1H, s), 9.13 

(1H, s), 9.32 (1H, s), 10.09 (1H, brs). 
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[0 4 0 1] 

W&ffll 5 9-1 Nl — (4-7/^P7a=/t/) -4- (6-T^/fc°y^ 
v > >--4 -^/V) 7^7 - 1 H- 1 -4 1/ K— K 
6 — T 5: / — 4 — ( 1 H— 4 — >f 1/ K y /1>T 5 / ) tf P 5 v 5 ^ (225. 3rag, 1. Omraol) 
t^^=-/u N- (4-^y^n^^^^) #/w^ — h ^ 2 — 3 irl^l 

J: DfIfB^#3 (109mg, 0. 30mmol, 30%) £?i£|tfe^ £ LT#fc 0 
^-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 5.78 (1H, s), 6.29 (2H, brs), 6.86 (1H, 
d, J=3. 6Hz), 7.15-7.30 (3H, m), 7.51 (1H, d, J=8. OHz), 7.60-7.70 (2H, m), 
7.89 (1H, d, J=8. OHz), 7.92 (1H, d, J=3. 6Hz), 8.01 (1H, s), 8.76 (1H, s), 
10.07 (1H, s). 
[0 4 0 2] 

0 Nl — {A—'77V^rxi'7=^^;V) —4 - (6— ((2-^xf;i/7 
^y^^/^T^y) 7^/b°!] y^y-4-^;i/) 7 5/— 1H— 

N 1— (4 — ~7 7V^xz-7 ^=-7V) —4— (6-75 / t°U f/P) T 

5 7 — 1 H — 1 — {is /t^^/^^^rf- 5; K (50mg, 0. 14mmol) £: 2 — v^^/U 
75 / xf;i/7 5 ^fl>E> % ili 28i: PItfc<Z>3M5felz:«fc t) > WMit-h^O (36. lmg, 
0. 072mmol, 52%) & £ LT#fc 0 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 0.95 (6H, t, J=6. 8Hz) , 2.30-2.50 (6H, m), 
3.10-3.20 (2H, m), 6.91 (1H, d, J=3. 6Hz), 6.99 (1H, m), 7.18-7.26 (3H, m), 
7.60-7.75 (4H, m), 7.90-8.00 (2H, m), 8.25 (1H, s), 9.24 (1H, s), 9.31 (1H, 
s), 10.09 (1H, brs). 
[0 4 0 3] 

HifeM 16 1 N 1 — / f-As— 6 - (6 — ((4 — (b 0 pyi>y-l-^;k) 
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(6 -T 5: J ^ 4 — f/l^) T^/-l H — 1 — f 

>- K— /^/I/^^f-^ K (51mg, 0. 18mmol) i: 4 - (t°n U v^- 1 — ( JV) fc° 

mfe^l 28^ Pfil^^fe^ «k 5 > SUB-fb-^ft (35. 6mg, 0. 077mmol, 

5 43%) &6fe£Ai: l/r#;fco 

X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1.20-1.40 (2H, m), 1.60-1.70 (4H, m), 
1.70-1.85 (2H, ra), 2.40-2.60 (5H, m), 2.81 (3H, d, J=4. 0Hz) , 2.85-2.95 (2H, 
m), 3.90-4.10 (2H, m), 6.57 (1H, d, J=3. 6Hz) , 7.23 (1H, s), 7.39-7.50 (2H, 
m), 7.68 (1H, d, J=3.6Hz), 8.02 (1H, m), 8.26 (1H, s), 8.51 (1H, s), 9.13 
10 (1H, s), 9.40 (1H, s). 

[0 4 0 4] 

M10iJ 16 1-1 6-^pp-4- (1 H— 6 -4 > /) glOJ^ 

1 

15 4, 6 — v 5 ^ n a try 5 i^V (1. 69g, llmmolK 6— /K N, N 

-i/^ y/n tVl^xf ;k7 ^ 6— ^nn — 4— ( 1 H— 5 — f V K V fls 

T^y) tfD^v^yi Wfafe^WZ. £ 5 n tSflB-ffc-a-ft (l. 229g, 5. Ommol, 46%) 

X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 6.39 (1H, s), 6.74 (1H, s), 7.02 (1H, dd, 
20 J=2. 8, 8.8Hz), 7.30 (1H, t, J=2. 8Hz), 7.50 (1H, d, J=8. 8Hz), 7.83 (1H, m) , 

8.43 (1H, s), 9.78 (1H, s), 11.07 (1H, brs) . 
[0 4 0 5] 

MMjl6 1-2 6-T^7-4- (lH-6->f^K9^7^;) t° U * 3? 

>: 

25 6-^aa-4 - ( 1 H— 6 — f >" K V tVT ^ / ) t°P (1. 229g, 5. Ommol) 

laNTy^T-^^y^M (75ml) SfTI- 130°C^T6 
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W?R ; BEBfe^^vi' :7h7tKo77 ^= 1 : 1 ) «t 5 1^ v^^/i^— 

•f- 5 r. £ Hi <fc D tlfB'fb'^ (883mg, 3. 9mmol, 78%) SrgfcJtfefeiH £ LT#fc D 
5 1 H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 5.71 (1H, s), 6.19 (2H, brs), 6.32 (1H, 

s), 6.92 (1H, dd, J=L 2, 8.0Hz), 7.20 (1H, m), 7.40 (1H, d, J=8. 0Hz) , 7.65 
(1H, s), 7.98 (1H, s), 8.65 (1H, s), 10.91 (1H, s). 
[0 4 0 6] 

gtj 16 1-3 N 1 — ;* ftV— 6- (6-T^y^°y^ S?^- 4 f/V) T 

io ^/-iH-i-^y k— ^^#^-9- § K 

6 -T? 7 - 4 - (lH-6-^fyFy^7 5 7) try ^v 5 ^ (175rag, 0. 78ramol) 
h-7^=-;V N — t^JVjjjV/^t— bfrbMl£ffl2-3 tm^te^fetek «9f!fB 
ik&%0 (105mg, 0. 37mmol, 48%) ^Ml0iU#fc o 

X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 2.80 (3H, d, J=4. 4Hz), 5.73 (1H, s) , 6.24 
15 (2H, brs), 6.56 (1H, d, J=2. 8Hz), 7.33 (1H, d, J=8. 4Hz) , 7.44 (1H, d, J=8. 4Hz) , 

7.66 (1H, d, J=2.8Hz), 7.90-8.10 (2H, m), 8.33 (1H, s), 8.84 (1H, s). 
[0 4 0 7] 

|li 16 2 N 1 — fTW; 6 - ( 6 - (( 3 z^E^Z § ^ ^ p - ^ 2 

ij/u^M r z i n°y ^vis-a-^m 7-;;-iH-i-^yK-w 

20 gjjrflg K 

N1 _^ ; v_ 6 - ( 6 -75 / t°y 5: Vl/- 4 — Y/V) 757-1H-1 — ( 

1/ K— K (51mg, 0. 18mmol) <h 3 5 / tT^T 5 

££fifc0!l2 8 fcK«S<P3Mfefc:«fctK Mfctt&Vo (37. 3mg, 0. 085mmol, 47%) 

25 X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm): 0.92 (6H, t, J=6. 8Hz) , 1.40-1.60 (2H, m), 

2.20-2.40 (6H, m), 2.81 (3H, d, J=4. 0Hz) , 3.05-3.20 (2H, m), 6.58 (1H, d, 
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J=4. 0Hz), 6.83 (1H, s), 7.38 (1H, d, J=8. 0Hz), 7.46 (1H, d, J=8. 0Hz) , 
7.60-7.80 (2H, m), 8.03 (1H, m), 8.23 (1H, s), 8.46 (1H, s), 9.10 (1H, s), 

9.43 (1H, s). 
[0 4 0 8] 

5 jjjl 6 3 N 1— - 6 - (6 - ((4- (tf u y l - 

y-iH-i —4 is F^^g^f § k 

Nl— -6- (6 -75 / tTJJ 5 v^-4 — f/V) 

H-l-^yK^/^tU* (47mg, 0. 15mmol) t 4 - (fny^y-l 
10 — < f /l>) y S^a»£> N H»j 28i |!«<£>^fe^ «t «3 „ SUB-fb-a-* (40. 4mg, 

0.082mmol, 54%) &■ £ bT#fc a 

Hl-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1.20 (6H, d, J=6. 8Hz), 1.20-1.36 (2H, m), 
1.60-1.70 (4H, m), 1.70-1.85 (2H, m), 2.40-2.60 (5H, m), 2.80-3.00 (2H, m), 
3.90-4.10 (3H, ra), 6.56 (1H, d, J=3. 6Hz) , 7.24 (1H, s), 7.30-7.50 (2H, m), 
15 7.74 (1H, d, J=3. 6Hz), 7.81 (1H, d, J=8.8Hz), 8.26 (1H, s), 8.50 (1H, s), 

9. 13 (1H, s), 9. 39 (1H, s). 
[0 4 0 9] 

Hi 163-1 Nl— (2-7°p - 6 - (6-75 J \f V 5 v^-4 

20 H- 1 — f ^ K— /i^ft/Mfdr-fr^ K 

6-7 5 7-4 - (lH-6-^yKU;P75y) tTP 5^ (175mg, 0. 78mraol) 
i:7^~/^ N- ( 2 - -7° a tVP) hfl>e>$Kt0!l2-3 £ lluWji^fe 

«t 9 IRfaffr£*b (95. 3mg, 0. 31mmol, 40%) ^^Hife^^ t LT#fc 0 
'H-NMR Spectrum (DMS0-d 6 ) 8 (ppm): 1.20 (6H, d, J=6. 4Hz), 4.00 (1H, m) , 5.73 
25 (1H, s), 6.24 (2H, brs) , 6.55 (1H, d, J=3. 6Hz), 7.33 (1H, dd, J=2. 0, 8.0Hz), 

7.44 (1H, d, J=8. 0Hz), 7.73 (1H, d, J=3. 6Hz), 7.80 (1H, d, J=8. OHz), 7.98 
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(1H, s), 8.33 (1H, s), 8.84 (1H, s). 
[0 4 10] 

MMffll 6 4 Nl — ( 2 — 7" g tfVlQ -6 - (6- ((3 — iS^^/UT % /7°d 

Nl— -6- (6-T^/t°U — f/V) 7^-1 

H— 1 — f 1/ F^-Asjj sutf^y- $ K (47mg, 0. 15mmol) t 3 — v^^vKT 5 / :7° 

nh>7-;y^&, 2 8 t mm<o^m^ x y> , #ie^^^ (40. i mg , 

0. 086mmol, 57%) £ ^fe^if, i LT#fc 0 

1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.92 (6H, t, J=6. 8Hz), 1.20 (6H, d, 
J=6. 4Hz), 1.40-1.60 (2H, m), 2.20-2.50 (6H, m) , 3.05-3.20 (2H, m), 4.00 (1H, 
m), 6.57 (1H, d, J=3. 6Hz), 6.84 (1H, s), 7.36 (1H, dd, J=8. 0Hz), 7.46 (1H, 
d, J=8. 0Hz), 7.12 (1H, m), 7.76 (1H, d, J=3. 6Hz) , 7.82 (1H, d, J=8.0Hz), 8.23 
(1H, s), 8.44 (1H, s), 9.10 (1H, s), 9.43 (1H, s). 
[0 4 1 1 ] 

MMMl 6 5 Nl— (4-7;i»tP7a=;V) -6— (6- ((3— S?j^vKT 

Nl- (4-7^tn7s^) -6- ( 6 -T 5: 7 t° JJ 5: i^- 4 As) T 
5/-lH-l->fy K*-/^/l^aJ?^rf - 5 K (67mg, 0. 19mmol) £ 3 - A, 

t % j -fu \f;vT % >-t>> b^mnm 2 8 1 mm<D^m^ ± 19 n ^ib<l^ (22. 9 mg , 

0.044mmol, 24%) *6fe^ttT#fc„ 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 0.92 (6H, t, J=6. 8Hz) , 1.40-1.60 (2H, m), 
2.20-2.40 (6H, m), 3.05-3.20 (2H, m), 6.68 (1H, d, J=3. 6Hz), 6.87 (1H, s), 
7.24 (2H, t, J=8. 8Hz), 7.43 (1H, dd, J=2. 0, 8.4Hz), 7.52 (1H, d, J=8.4Hz), 
7.60-7.80 (4H, m) , 7.89 (1H, d, J=3.6Hz), 8.23 (1H, s), 8.48 (1H, s), 9.11 
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(1H, s), 9.45 (1H, s). 
[0 4 12] 

MMJl 6 5-1 Nl- (4-7;VtP7a:^) —6— ( 6 — T § J tT V 5 

6 _ 75 ;_4- d h— 6 ->f ^ K y /I'T 5: 7 ) try 5 v 5 ^ (175mg, O. 78mmol) 
£ 7 * s=-yl> N— (4-7^to7x=^) ^7/W^y — h & 2 — 3 £ IrI 

DaHB-fk^ft (137mg, 0. 38mmol, 49%) Sr^^fe^^ £ LT#fc 0 
2 H-NMR Spectrum (DMS0-d 6 ) 6 (ppra) : 5.75 (1H, s), 6.26 (2H, brs), 6.66 (1H, 
10 d, J=3.6Hz), 7.22 (2H, t, J=8.8Hz), 7.39 (1H, dd, J=2. 0, 8.4Hz), 7.49 (1H, 

d, J=8.4Hz), 7.60-7.70 (2H, m) , 7.87 (1H, d, J=3.6Hz), 7.99 (1H, s) , 8.36 
(1H, s), 8.91 (1H, s), 10.01 (1H, s) . 
[0 4 13] 

mW>M\16 6 N 1— (4-77U^-p^ - 6- (6- ((2-v^^/Kr 

is ^yxf;k/^/) #/wff^/io r $ j try § v^— t-;/-ih- 
i -^r >; Krizh#zk^ir£j£ § if 

N x _ ( 4 -^yv^-o ^^-/^) -6- (6-757^^^-4-^^) T 
^ 7 — 1 H— 1 — -f ^ K~ JViJ jVifr^-y- 5 K (67mg, 0. 19mmol) t 2 — *?x.f-As 
T 5 ^ ^>>£>> gSlfefll 2 8 |H$I<D3M£^ £ S „ HH&ffrg^ (11. lmg, 

20 0. 022mmol, 12%) Srfife^i tt#fc 0 

'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm) : 0.80-1.00 (6H, m), 2.20-2.50 (6H, m), 
3.00-3.20 (2H, m), 6.74 (1H, s) , 6.84 (1H, d, J=3. 6Hz), 7.03 (1H, d, J=8.0Hz), 
7.20 (2H, t, J=8.8Hz), 7.50-7.70 (3H, m), 7.70 (1H, d, J=8.0Hz), 8.00 (1H, 
s), 8.12 (1H, d, J=3. 6Hz), 8.37 (1H, s) , 9.23 (1H, s) , 9.41 (1H, s) , 10.12 

25 (1H, s). 

[0 4 14] 
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^MM 16 7 N 1 — J-)V— 6 - (6- ((4- (b°n'J — 1 — jju) h° 

^y-^-i — iM %/U7$~m r^y ^ i?^- r^y-iu 

- l — fy K— sis*sU7$*y- $ K 

(6-T57 t°y 5 v>>--4-^^) 75/-1H-1- 
5 -f >- K— /U%/U^3r-f- 5 K (58mg, 0. 20mmol) £ 4 — ( t°n y — 1 — ^ ;V) 

^yi?y^bJ»J 2 8 tl^O^fefcl i «9 N «lB-fb^4* (16. lmg, 0. 034mmol, 

17%) ^^M*at#fc 0 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.20-1.36 (2H, m), 1.60-1.70 (4H, m), 
1.70-1.85 (2H, m), 2.40-2.60 (5H, m) , 2.80-3.00 (2H, m), 3.02 (6H, s), 
10 3.90-4.10 (2H, m), 6.55 (1H, s), 7.26 (1H, s) , 7.30 (1H, d, J=8. 0Hz), 

7.40-7.50 (2H, m), 8.01 (1H, s), 8.29 (1H, s), 9.16 (1H, s), 9.41 (1H, s) . 
[0 4 15] 

MMM 16 7-1 n i —i?* ^-jv- 6- ( 6 -r 5 7 t° y ^ 4 — r M 
15 7-;;-iH-i-^y )^z2k%sk2&^£J± K 

6-T5/-4- (1H— 6 f yKU^75/) try 5 (I75mg, 0. 78mraol) 

N, N-v^^vl^/W^ — h^b®15tM2 - 3 iNi/i^fc «t 
(58. 3rag, 0. 20mmol, 25%) 5r#tf©feS£iil t Lt#fc„ 
iH-NMR Spectrum (DMSOde) 5 (ppm): 3.01 (6H, s), 5.72 (lH, s), 6.26 (2H, 
20 brs), 6.54 (lH, d, J=3.6Hz), 7.24 (lH, dd, J=2.0, 8.0Hz), 7.40-7.50 (2H, m), 7.84 

(1H, s), 8.01 (1H, s), 8.86 (lH, s). 
[0 4 16] 

jii 16 8 N \—-J^^~)V- 5 - (2 - ((tfP TJ v^- 1 -^7^T § J ) % 

ast$~su} j try g v^-4-^/v) 7-;;-iH-i-^yK-;vW 

25 ^5 K 

Nl-^f/H5- (2-7$yt°!)^v ? y-4-^;k) 757-1 H- 1 - 
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^ ^ J^X A'&^y- 5 K (186mg, 0. 57mmol) t If n V iS^frbMMffl 2 8 t IrI 
M<0^$zfc£ \) N «fBfli«£4& (91. Omg, 0. 22mmol, 38%) Sr^Hfe^i: LT#fc D 
J H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1.15 (6H, t, J=6. 8Hz), 1.60-1.90 (4H, m), 
3.20-3.50 (8H, m), 6.28 (1H, d, J=6. OHz), 6.52 (1H, d, J=3. 6Hz), 7.40-7.50 
(3H, m), 7.96 (1H, d, J=6.0Hz), 8.24 (1H, brs), 8.67 (1H, s) , 9.35 (1H, s) . 
CO 4 1 7] 

Wtffl 168-1 2-7$ 7 -4 - (1 H— 5 -4 > K V AST 5 J ) tf U § v> 

^*#H^T^ 2-757-4, 6-^PPh"y>i;y (1.64g, lOmmolK 5 
-T5/^yK-^ (1. 32g, lOmmolh ^ y/n tVkxf;^^ y (5.23ml, 
30mmol) N N, N-^fMM7$K (30ml) ©JS^ISSKSr 6 0 'CtinfSft U 

frmm&'r h7t KP77^ (100ml) fcSgfi? £ g*#ffl^T^l 0%^7^ 
!7A # — (50% wet 1. Og) £rJPpU flfJEE;fc*#ffl$CTT? 4 0 PhW# 

Hv-U *W7A^ n-^ h^77^- (^Jilt ; St^T^^ : ^ S —;V= 9 
5 : 5) IckvmMl^ v^n^/i^c— ^y^bj^ASr^fttJ^^rT-S^ iiJE^M 
tS^itJ;^ SUB-fb-a-fe (852mg, 3. 8mmol, 38%) Ir^feii £: LT#fc c 
X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm): 5.89 (1H, d, J=5. 6Hz), 5.99 (2H, brs), 6.34 
(1H, s), 7.12 (1H, d, J=8. 4Hz), 7.20-7.40 (2H, m), 7.70 (1H, d, J=5. 6Hz), 
7.79 (1H, s), 8.73 (1H, s), 10.95 (1H, s). 
[0 4 1 8] 

MMM 16 8-2 N 1 —*J^}V- 5- (2-7-;yfc°!) 5 4 — ( ;\A 
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2-T5/-4- (1H— 5 (is F V SUT $ S ) t°V (852rag, 3. Sramol) 

t as* 5 jv Fa* bm&m 2 - 3 1 mmft^mz. £ y> 

m (1.22g, 3.8mmol, ^filft) &afc»fi|&5|5£ LT#7t 0 

^-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.26 (6H, t, J=7. 2Hz), 3.49 (4H, q, J=7. 2Hz), 
4.78 (2H, brs), 6.03 (1H, d, J=5.6Hz), 6.57 (1H, d, J=3.6Hz), 6.66 (1H, s), 

7.16 (1H, dd, J=2.0, 8.8Hz), 7.31 (1H, d, J=3.6Hz), 7.53 (1H, d, J=2.0Hz), 
7.65 (1H, d, J=8. 8Hz), 7.88 (1H, d, J=5. 6Hz). 
CO 4 1 9] 

SMM 16 9 N l^ElZkz 5 — (5 — 3— K— 2 — ((b°P V l f 

Nl— v^fvV- 5- (2 -75 y - 5 - 3— Kt°U 5 v 5 ^- r^y 
- 1 H — 1 — f V ^—As-tUVa^^^X K (I17mg, 0. 26ramol) £ fc°n y v^^feU 
JSM2 8 £lwl«©3Mfelz:,fc tlfS^^ (37. 3mg, 0. 068mmol, 26%) ^rfi-fe^ 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 1.15 (6H, t, J=6. 8Hz), 1.60-1.80 (4H, m), 
3.30-3.50 (8H, m), 6.54 (1H, s), 7.30-7.60 (3H, m), 8.09 (1H, s) , 8.15 (1H, 
s), 8.33 (1H, s), 8.82 (1H, s). 
[0 4 2 0] 

MjtMl6 9-l Nl-$?xf;t/-5- ( 2 - T 5 7 - 5 - 3 — K bf V $ Vl/ 
-4 — T^y-lH-l — fyh'w^^t^K 

^3ft#ffl^T\ N 1— v^^vk- 5 - (2-7^yt°Ki?y-4 f 71^) 75 

;-lH-l-^fyK^^t5 K (1.06g, 3. 27mmol) N-v^^ 
5 K (10ml) \Z.mffi£^t, 7jC7K^*PT^N-3— Rx^ 5 K 

(920mg, 4. 08mmol) ^rjjP^L, ^MfcT— Lfc„ KJ&ift&B1flfe^^vl'£;fc-T? 
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\Z. J: 19 ftM U SSfBflS^Jfe (1. OOg, 2. 23mmol, 68%) Irtfeft^i LT#fc„ 
L H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.26 (6H, t, J=7. 2Hz), 3.49 (4H, q, J=7. 2Hz), 
4.84 (2H, brs), 6.58 (1H, d, J=3.6Hz), 6.95 (1H, s) , 7.27-7.40 (2H, m), 7.63 
(1H, d, J=8. 8Hz), 7.82 (1H, s), 8.16 (1H, s). 
[0 4 2 1] 

mmmi 7 0 ( 5 - VTy _ 2 - ((^^-1 — f 

- 1 H- 1 — f ^ K— /l^l^^MJ-^ K (lOOmg, 0. 29mmol) t t°u ]) i?^fat>M 
MM 2 8 tmm<D^mz£ »J % fllE^I^ (35.3mg, 0.079mmol, 28%) £&£J£ 
iUri: LT#fc D 

X H-NMR Spectrum (DMSO-d 6 ) 6 (ppm): 1.15 (6H, t, J=6. 8Hz), 1.60-1.80 (4H, m), 
3.20-3.50 (8H, m), 6.56 (1H, s), 7.40-7.60 (3H, m), 8.03 (1H, s) , 8.49 (1H, 
s), 9.43 (1H, s), 9.50 (1H, s). 
[0 4 2 2] 

M5&ffi] 17 0-1 N 1 — y^5Vi— 5 - ( 2 -T^y-5 -->T / M° V % 

- 4 — 4 M — 1 H — 1 -4 >• K— /^7^drjj-$ K 
^Sf#K^T\ (2 -T^ 7 - 5 -3— Kt°y 5; 
-^;V)7^;-lH-l-^y ^—/Vfi /V^^-f-^ K (882mg, 1. 96mmol) 
N-^f^*;^7 5 K(10ml)fc^$* > ixr^M^(253mg, 2. 15mmol) N 
Th^^r* (hV^^-SUfrX^J ^) (226mg, 0. 2mmol) Sr^Px., 
1 0 O o C^T2 0#r^#Lfc D H^^r^^^iTK^ffiL, MlilSrzk, 
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# ^vi/# 7 A ^ n ^ f> ^ 7 7 - (t^ffi^C ; gfcgfe^^vi') «fc 19 ft®* U «S&fb 

(493mg, L41mmol, 72%) LT#fc„ 
X H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1.26 (6H, t, J=7. 2Hz), 3.49 (4H, q, J=7. 2Hz), 
5.26 (2H, brs), 6.59 (1H, d, J=3. 6Hz), 7.05 (1H, s), 7.27-7.35 (2H, m), 7.66 
(1H, d, J=8. 8Hz), 7.78 (1H, m), 8.27 (1H, s). 
[0 4 2 3] 

HIM 1 7 1 5- (2- bTpi?^— 4 — f/i/t^^) 

4- ( 1 H — 5 — f K y JV3r$c%/) - 2 - t° y v 5 ^ 5 ^ (225 mg, 1. 00 mmol, H 
Bg^BflglO 2/3 2 8 7 2f^7Vy h). TK^-fb^ h V *A(80mg, 2. 00 mmol, 
60% in oil), ~7 N — (2-^xf-A/7^yif/l/) — b (314 mg, 

1. 50 mmol) 3rfflV^T®Bt$J 5-li |^B%<Z>KJS£rfTV\ $£jtfeft6#t^ t IT 5 - 
( 2 -7 5 7 t° !) 4 - ^ ^t^rv') >f V K— /I— 1 - #7t^?^^ (2- 

v^^vi^T 5 7 ^^-7V) T 5 K©t4^il (81 mg) £r#/c 0 ^fh t 9 n a dfgft^ « 
— /WO. 041 ml, 0. 33 mmol) N h y x^;l/7 3: V(0. 049 ml, 0. 35 mmol) V^T 

JSatM5 - 2 £l*M36©KJ£&fTV\ ^ffeitfitLt, :7^~/v (4- (l 

— (2-v ? ^^/l/T5 ^/W^-^-Y /V— lH-'l'y K — 7l^— 5 — 

^rv-) try v^- 2 -^f/I/) -N- (:7^/^>#/W£=A/) *;W^- h k~7 
a^^jV (4— (1- (2-^xf;l/7 5/*x^;l/) */W^7/V-iH-7y 
K— A-— 5 — /l/^-^v-) t°y v 5 ^- 2 --f /I/) #/W^— bOM^#l(32 mg) 
%#fdo $ bKZ.flb^-'f'A'T % ^^StS (30 mg, 0.26mmol) N f]Jxf^7^ 
^(0. 5 ml) Sr^V^THlfi^l 5 k <9 „ f^-fe^H s 0 i! LTIIlEfbi^ 

(11 mg, 0.025 mmol, 12 %) £r#fc 0 

Ml-NMR Spectrum (DMS0-d 6 ) 6 (ppm): 0.97 (6H, t, J=7. 0 Hz), 1.02 (3H, t, J=7. 0 
Hz), 2.44-2.60 (8H, m), 3.10 (2H, m), 6.50 (1H, dd, J=l. 6, 6.0 Hz), 6.68 (1H, 
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d, J=3. 6 Hz), 6.86 (1H, d, J=l. 6 Hz), 7.03 (1H, dd, J=2. 0, 8. 8 Hz), 7.36 (1H, 
d, J=2. 0 Hz), 7.89 (1H, d, J=3. 6 Hz), 7.97 (1H, in), 8.02 (1H, d, J=6. 0 Hz) , 
8.17 (1H, m), 8.28 (1H, d, J=8. 8 Hz), 9.00 (1H, s) . 
ESI-MS : 439. 30 (M+H). 
[0 4 2 4] 



17 1-1 ~7 ^~;V N- (2 — j?^^/UT^ y j^/P) >fr/WM — h 
2 — v>xf^7 5 J ^^-flsT % is (7.3 ml, 50 mmol K ^pp^|7^;V (6.9 
ml, 55 mmol)£JlV^Ti5ijt#!j2- 1 £ l^aS©SJ&£:fTV\ nhtlfcU±^i:^ 

J*?xi~^h (I±^P^7NH, ^-^f-i/ : gfig^^vi^ 3 : 1 — 1 : 1 
^^^)^r»^^^i:^J; V.m&mVtyok LTfffBfbl^ (1. 3g, 6.4mmol, 
13 %) £r#fc 0 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1. 04 (6H, t, J=7. 2 Hz) , 2. 52-2. 62 (6H, m) , 
3.31 (2H, q, J=5. 6 Hz), 5.62 (1H, brs), 7.13 (2H, d, J=7. 6 Hz), 7.18 (1H, 
t, J=7. 6 Hz) , 7. 35 (2H, t, J=7. 6 Hz) . 
[0 4 2 5] 

HjfeM 172 5- (2— (3, 3 - g^gvkg W K) b° ]J v>^- 4 
^vp ^ ^ Kn 1 — fr/M? ( 2 — b ^^J^/l-) T_g__K 

5 - (2 — r ^ j t^^y - 4 --f /v^-^v^) -r v k— /i>— 1 (2 

-xl>drv'if;v) 7^ K(l. 86 g, 5.46 mmol) N ^ o n^7xn;V(l. 51 ml, 
12. 0 mmolK h V xf;V7 5 V (1. 90 ml, 13. 7 mmol) £rjl V^T§5Bt#!J 5 - 2 £ |5] 
M(DR)t^ff^, MfefttfttbT, :7^^/l/ (4- (1- (2-^h*Zs 

=^f-fV) ^;M^^;v-lH — f t°y^^-2 — f 

/l-) — N— (7 ^/3ci/$j/U7$=-/U) ^;^V-hi:7i^ (4— (1— (2 
— ^ y^rl/^^jv) ;V/^^i 7V— 1 H — -f >- K^/l/— 5 — -iVl^^f) fc° U v 5 
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is— 2— 4 A*) #/W^ — h©^l^#)(3. 42 g)£r#fc 0 £ O^Wf* (174 rag) £ v 5 
^f-/UT 5 ^(0. 16 ml, 1. 5 mmol) &/Bl^T|l«!l 5 £ mWHO^fefr «fc «9 s 
j|£t!Ir£ L TlRIBft:^ (84 rag, 0. 19 mmol) £r#7c 0 

'H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1.01 (6H, t, J=7. 2 Hz), 1.11 (3H, t, J=7. 2 
5 Hz), 3.26-3.31 (4H, m), 3.42-3.50 (4H, m), 3.53 (2H, m) , 6.54 (1H, dd, J=2. 4, 

5. 6 Hz), 6.68 (1H, d, J=3. 6 Hz), 7.04 (1H, dd, J=2. 4, 9.0 Hz), 7.36 (1H, d, 
J=2. 4 Hz), 7.41 (1H, d, J=2. 4 Hz), 7.93 (1H, d, J=3. 6 Hz), 8.06 (1H, d, J=5. 6 
Hz), 8.28 (1H, d, J=9. 0 Hz) , 8.31 (1H, m), 8.60 (1H, s) . 
ESI-MS : 440. 47 (M+H) . 
10 [0 4 2 6] 

Mjgrffijl7 2-1 7a^ N— (2-xh^xf;l/) #7W^ — fc 

2 — 3i h^rix^^-zUT 5: 1/ (5.2 ml, 50 mmol) , ^nn^7i^/> (6.9 ml, 
55 mmol) „ f V W (4. 5 ml, 55 mmol) &rJlV^T^at#!l 2 - 1 £ ^a*<E>KJS£rfTV\ 

15 #fe^fcfe^J^4fc4rVP -frf^t)? J*? n-^r b (S±^ J? S'T BW- 3 O 0 . ^ 

^-frlS : 85 : 1 5 ~ 5 O : 50) \^XWWk~t%> ^ t \C «£ Q % gfcH 

fiifcjftfe^ bT«IBfb^4SJ (8.38g, 40. 4 mmol, 80. 9 %) £r#fc D 
^-NMR Spectrum (CDC1 3 ) 5 (ppm) : 1. 23 (3H, t, J=7. 0 Hz) , 3. 44-3. 48 (2H, m) , 
3.52-3.58 (4H, m), 5.41 (1H, brs), 7.13 (2H, d, J=7. 6 Hz), 7.19 (1H, t, J=7. 6 

20 Hz) , 7. 35 (2H, t, J=7. 6 Hz) . 

[O 4 2 7] 

MMM 172-2 5 - ( 2 -T ^ / tf U 4 =1 WVk^±v^ d! ^ K— /I— 

4 - ( 1 H- 5 — W ^ KP /l^^vO - 2 — t°y >-(2. 00 g, 8. 88 mmol, Q 

25 ^ifO 2/3 2 8 7 2t^7Uy fO . 7K^ti~ h V 17 A (462 rag, 11.5 

mmol, 60% in oil) „ 7 a^—Jls N— ( 2 — h *r v^fvk) #/WM — h (2. 23 g, 
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10. 7 mmol) Zm^XUMM 5 - 1 t |^«S<£>3N£fc «t t) , $S&BfeifcJtfrft LT^fB 
^£^(1.86 g, 5.46 mmol, 61.5 %) £r#7c 0 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.11 (3H, t, J=7. 2 Hz), 3.42 (2H, m), 3.47 
(2H, q, J=7. 2 Hz), 3.53 (2H, t, J=6. 0 Hz), 5.74 (1H, d, J=2. 0 Hz), 5.84 (2H, 
5 m), 6.12 (1H, dd, J=2. 0, 6.0 Hz), 6.67 (1H, d, J=3. 8 Hz), 7.01 (1H, dd, J=2. 0, 

8. 8 Hz), 7.33 (1H, d, J=2. 0 Hz), 7.75 (1H, d, J=6. 0 Hz), 7.91 (1H, d, J=6. 0 
Hz), 8.26 (1H, d, J=8. 8 Hz), 8.28 (1H, m). 
[0 4 2 8] 

7 3 5- (2- (3— ^^vv-frW K) b°P^y-4-^W^) 

io ^ En ^- i zM^l ( 2 b grv^-gviQ tj__k 

HJSM 1 7 2<DcfJRg#:£ LT^tfcttfc^a:^/^ (4- (1- 

-frjvs^^ ;v— l H — f ^ K— /l>— 5 -^f/l^^vO fcTp 2 — >f 

— N— (7x/^rv'^;l/fe^ */W^^hi7i^ (4— (1- (2 — 
;x \s$c*y^^-;V) ^/W^^/U- i h--{ y K^v- 5 -^^t^^) IfJJv'y 
15 — 2—4710 — htf>M-£-#Kl74 mg) s x^f-jVT % ^i»t&(122 mg, 1.50 

mmoD^oit^f U ;i/7 5 ^ (0. 5 ml) Sri V^T^ffi^ 5 £ mm<D^m\Z X t) N 
fe^tUt LT«fB'fb£-4fe(84 mg, 0.204 mmol) 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 1.02 (3H, t, J=7. 0 Hz), 1.12 (3H, t, J=7. 0 
Hz), 3.10 (2H, m), 3.40-3.49 (4H, m), 3.53 (2H, t, J=5.8Hz), 6.50 (1H, dd, 
20 J=2.4, 5. 8 Hz), 6.68 (1H, d, J=3. 6 Hz), 6.86 (1H, d, J=2. 4 Hz), 7.04 (1H, 

dd, J=2.4, 8. 8 Hz), 7.37 (1H, d, J=2. 4 Hz) , 7.93 (1H, d, J=3. 6 Hz), 7.96 (1H, 
m), 8.02 (1H, d, J=5. 8 Hz), 8.28 (1H, d, J=8. 8 Hz) , 8.31 (1H, m), 9.00 (1H, 
s). 

ESI-MS : 412. 18 (M+H) . 
25 [04 2 9] 

11 7 4 5- (2- (3-xf;l/»WK) Wy-W>Wvj 
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5 - (2-r 5; y t°y 4 — </t>^-dfV) >- K— yv— l (3 

— m Y^--yy°n tf/U) T5; K(900mg, 2. 54mmolK ^ n n ^ -^(o. 669 ml, 

5. 33 mmol) „ b JJ =r.f-;VT ^ ^ (0. 885 ml, 6. 35 mmol) ^fflV^TM3t^"lJ 5~2tM 
5 tR©SJS«rfxV\ «fea#t#/£LT. r7ai=.^ (4- (1- (3-^h=^ 
t» iJ/W^^f /I/— lH-^fy K^/V— 5 — -f 7V$- 2 — 
-f/V) -N- (7x/ ^v^/Vt^A-) #/W^ — h t y^z=.;V (4- ( 1 — 
(3 -3i Y xi tVP) >\"^4 )V— 1 H — f 1/ 5 — f As^r^i/) 

try v 5 ^- 2 — #/W^ — h O^fe (720 mg) Sr#fc 0 iO^M^dOOmg) 
10 ixf/k7 5 ^4l:gfeiS(69 mg, 0. 841 mmol) N f> JJ ^^VVT 5 ^ (0. 5 ml) V^T 

^J&M 5 i: cfc V s t VXmmt^-m (41 mg, 0. 096 mmol) 

£r#fc 0 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.02 (3H, t, J=7. 2 Hz), 1.10 (3H, t, J=7. 2 
Hz), 1.79 (2H, m), 3.10 (2H, m), 3.34 (2H, m), 3.42 (4H, m), 6.50 (1H, dd, 
15 J=2.4, 5. 8 Hz), 6.67 (1H, d, J=3. 8 Hz), 6.86 (1H, d, J=2.4Hz), 7.03 (1H, 

dd, J=2. 4, 9. 2 Hz), 7.36 (1H, d, J=2. 4 Hz), 7.90 (1H, d, J=3. 8 Hz), 7.95 (1H, 
m), 8.02 (1H, d, J=5. 8 Hz), 8.20 (1H, m), 8.28 (1H, m), 8.99 (1H, s). 
ESI-MS : 426. 39 (M+H) . 
[0 4 3 0] 

MMi 7 4-1 5- (2-T5 Z tfp -J^- A-4 jvir^y') -4 y K^v 

4 - ( 1 H - 5 f ^ K V ?Vjfr*r*/) - 2 - f V -J"T 5 V (1. 00 g, 4. 44 mmol, H 

^0S0O 2/3 2 8 7 2f/N'y7Vy h), tK*^^ h V «>A(213 mg, 5.33 
25 mmol, 60% in oil) N 7 a^=-;V N— ( 3 — ^ b 3r \f;V) #/W^ — h (l. 19 

g, 5. 33 mmol, HB&kl5B& 0 2/3 2 8 7 2f/^7Wy h) Sr^V^T^5tM 5 — 
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i kmm<D^m-£ t> % mm&mytynt LTtiiB^^ooo mg , 2.54 mmoi, 

57. 2 %) £r#fc„ 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.07-1.13 (3H, ra), 1.81 (2H, m), 3.33-3.47 
(6H, m), 5.76 (1H, d, J=2.4Hz), 5.85 (2H, s) , 6.14 (1H, dd, J=2. 4, 6.0 Hz), 
5 6.68 (1H, d, J=3. 6 Hz) , 7.03 (1H, dd, J=2. 4, 8. 8 Hz) , 7.34 (1H, d, J=2. 4 Hz), 

7.77 (1H, d, J=6. 0 Hz), 7.90 (1H, d, J=3. 6 Hz), 8.20 (1H, m) , 8.27 (1H, d, 
J=8. 8 Hz) . 
[0 4 3 1] 

Hlf j 1 7 5 5- (2- (3-xf;^WK) V 4 ~4 A^J^ is) 

10 A >; K— /U— 1 — ^^|>Ji ( 3 — ^ "f-fv^jvy T =- JrVfxi \£flS) T%Y 

4 - ( 1 H- 5 — >f ^ K U ^t^v') - 2 - try v^3; ^(125 mg, 0. 555 mmol, ffl 

2/3 2 8 7 2f-^7Vy bK tK*^^ h !> !7 A (28 mg, 0.694 
mmol, 60% in oil), ~7 N — ( 3 - ^ ^;l^X;I/7 7 ^/l/7°n t°;V) 

^ — h (156 mg, 0.694 mmol, Si^fflfO 2/3 2 8 7 2f/-?y7Wj/ h) £r 
15 ffiV^T®iatM5 - 1 ^^O^&^J; t> N 8fcJSfeift:ffc*& i: LT5- (2-T^7 
t°p 4 — f /K^v') v K— yv— 1 — ^/i^^gl (3— ^=f-;v^;vy 

T 5 K©fe&J5fcft (105 mg) rji^Pn^x^/l/ 
(0. 10 ml, 0. 76 mmol) N h p z^^/VT 5 ^ (0. 12 ml, 0. 83 mmol) ^f&^XW^M 

5 - 2 £l^fl&©KJfc*:fTV\ ^H#,W#>£LT, ^^^/^ (4- (1- (3 
20 -^f;^;P7 7^7°otVl') *;M^^f;V- 1 H-^f y K^- 5 - 

driX) ^Uv^— 2 — f/l/) -N- (7j7 ^^iJtVi^^tV) iJA"**^h 

cc^/v (4— (1— (3 — **f->v?sjvy-7z=. ;vyu yf;V) jjjus^^/u— 1 h 

#fc D rtLir^^/l^T ^ ^^^±^(141 mg, 1.73 mmol) N h V ^^^T 5; is (0. 5 ml) 
25 &/BV^TH«iJ 5 £ ^(D^Sfefc J; t) „ Mfi^ilr i: LTtIiB{b#^ (17 mg, 0. 040 

mmol) £r#;fc.o 
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X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.02 (3H, t, J=7. 2 Hz), 1.83 (2H, m), 2.05 
(3H, s), 2.52 (2H, t, J=7. 6 Hz), 3.10 (2H, m) , 3.35 (2H, m) , 6.50 (1H, d, 
J=5. 6 Hz), 6.68 (1H, d, J=3. 4 Hz), 6.86 (1H, s), 7.03 (1H, d, J=9. 2 Hz) , 7.36 
(1H, s), 7.91 (1H, d, J=3. 4 Hz), 7.94 (1H, m), 8.02 (1H, d, J=5. 6 Hz), 8.24 
(1H, m), 8.27 (1H, d, J=9. 2 Hz), 8.99 (1H, s) . 
[0 4 3 2] 

MMM 176 5- (2- (3, 3 - v^gVkg W K) \f V I? is— 4 — j ;V$r 
3rvQ 4J/ 1 — %;Utfls&t ^Ty—/V- 2 — j AsT. % K 

5- (2-7^;t°!)v ? y-4 (/IsX-^Zs) 4 Is K— As— 1 — ^jjVi^^Wt f- 

7/^- 2 — 4 AsT 5 K(l45mg, 0.413 mmol) N ^pn^^x^^.HOml, 
0. 909 mmolK b V ^^/VT X is (Q. 140 ml, 1. 03 mmol) &ffl^TMl&ffl 5-2 t 
mWk<Dfcfc&ft\,^ s Mtt^Ht, Z7au=-jV (4- (1- (f/y^ 

— 2— -f^) #/W^-f/P— 1 H — -f >- K— A*— 5 — -f /U^-'Sfi/) t°!)v ; y-2 
--f/V) -N- (7xydr^;^^;l/) #/W^ — b £ r^^/l^ (4— (1 

- {f-TV—jV— 1 H-^f y 5 - ;Vt^r^) 

— #/W^ — h (267 mg) 3r#fc 0 £ ©t»re<i(c(131 mg) 

£ itx.'f'A'T 5 >"(0. 120 ml, 1. 11 mmol) £rJBV^THi£M 5 i |rI$|(D^?£^ J: t? „ 

LTf!fE'fbl^(74 mg, 0. 16 mmol) £#fc 0 
Ml-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 1.01 (6H, t, J=6. 8 Hz), 3.28 (4H, m), 6.56 
(1H, dd, J=2. 0, 5. 6 Hz), 6.66 (1H, m) , 7.06 (2H, m) , 7.37 (1H, d, J=2. 0 Hz) , 
7.43 (1H, s), 7.47 (1H, d, J=4. 4 Hz), 8.05 (1H, m), 8.07 (1H, d, J=5. 6 Hz) , 
8.60 (2H, m). 
ESI-MS : 451. 15 (M+H) . 
[0 4 3 3] 

M&\ 176-1 5- ( 2 -T ^ / bf U *?ls — 4 -MVl^jrvO j is ^-jV- 



244 



WO 2004/020434 



PCT/JP2003/010964 



4 - ( 1 H- 5 -4 y K!i /l/Jr^riy) — 2 — t" U ^ >"(225 mg, 1. 00 mraol, HI 
WitemMO 2/3 2 8 7 M> 7K»^i- b !) ^^(120 mg, 3.00 

mmol, 60% in oilK 7 =^~/U N— (f-7y'^-2-^;l') — h (286 

5 rag, 1.30 mmol N Bi^Plf O 2/3 2 8 7 2t^>7^5/ h)^V^I1^5 

- 1 tmm<D^m^Ji: v , wm&m^mt ^xmrnt^a^ m, 0.413 mmoi, 

57. 2 %) £r#fc 0 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 5.77 (1H, d, J=2. 4 Hz), 5.87 (2H, brs), 

6.15 (1H, dd, J=2. 4, 5. 6 Hz), 6.65 (1H, d, J=3. 6 Hz), 7.03 (1H, dd, J=2. 4, 
10 9.0 Hz), 7.07 (1H, d, J=4.6Hz), 7.34 (1H, d, J=2. 4 Hz), 7.46 (1H, d, J=4. 6 

Hz), 7.77 (1H, d, J=5. 6 Hz), 8.04 (1H, d, J=3. 6 Hz), 8.58 (1H, d, J=9. 0 Hz) . 
[0 4 3 4] 

jftM 1 7 7 5 - (2- (3-xf;V»l//f K) b°U 4 - 

15 HJI^l 7 6T#btifc7x^;l/ (4- (1- (f7/- /V— 2— 

/^^T/U— 1 H — { 1/ Y—JiV— 5 f/^^r^) t°]J — 2 — fA-) — N— O 

^/ Sp-S^/Hfl^/l') 1jf\s;** — b £ 7x=.;I/ (4— (1— (^7/^-2 
— -f/H *;w^*>f /P- l H-<* y K-^- 5 t° ]) 2 — 

71^) *;W^ — h (135 rag) £ xf;VJ ^ ^i&^ife (91 mg, 1. 1 mmol) „ h 

20 V xf ^7 ^ ^(0. 5 ml)&m^X23foM5 kWMBKD^fefc*. «9 > tt£J£tHi£bT 

1115^-^^(71 mg, 0.168 mmol)£r#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1. 07 (3H, t, J=7. 2 Hz), 3. 07-3. 14 (2H, m), 
6.51 (1H, dd, J=2. 0, 6.0 Hz), 6.61 (1H, s) , 7.01 (2H, m), 7.35 (1H, s) , 7.41 
(1H, m), 8.01-8.06 (3H, m), 8.05 (1H, ra), 8.62 (1H, d, J=9. 2 Hz), 9.00 (1H, 
25 s). 

ESI -MS : 423. 23 (M+H) . 
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[0 4 3 5] 

jSMU 7 8 1 —a^'f-jV—Z— (4- (1 - ((4- p<^vVfc°^v>>-- 1 —j 

As) X/istf—M - 1 H — f is Y—;v— 5 — Qu^r^-y) \f ]} xsis- 2 — A As) 

5 (5- tfJJ v?;x— 4— ^/l^^riX) ^ ^ K— /V- 1 /l>) - (4 

— ^ ^Vm 0 ^^ v 5 ^-— 1 — S As) ^$/ls (0.66 g, 1.9mmolK ^?na^i7x 
~/I/(0.52ml, 4.2mmol) N V ^^/TsT % 1/ (0. 66 ml, 4. 8 mmol) -&j§\^XWlk 
0*J 5 - 2 tm^CD^^K «t 15 „ ife7^77^^bt, 7^c^/V (4- (1 

- ((4— ^f;ktX7>;y- 1 — f/p) - 1 H-^ y F-;v- 5 - 

10 -Y/l'^^V') trjj -Jl/— 2.—AJV) — (N-^^Z dr->^7 7V7^- ;v) #/WM — 

fi7x^ (4- (1- ((4 -y ^/i/t^^v 5 ^- 1 — X/utf—As) 
-1H — { is Y—;v— 5 —4 ;v3r^-%s) t? }) is y - 2 - s{ su) -*/w^->© 

S-^MIKl. 09 g) r©«t»ffi<*:(177mg) £3^VKT5 ^iftfifeife(0. 122 g, 1.50 

mmol), MJ^^/KT 5; is (O.SmD&m^XMMM 5 tm^<D^W;fc£ ^ l&fe^ 

15 Mit bTtIIB'fb^fe(41 mg, 0. 097 mmol) £r#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.03 (3H, t, J=6. 0 Hz), 2.21 (3H, s), 2.39 
(4H, m), 3.12 (2H, m), 3.51 (4H, m), 6.51 (1H, dd, J=2. 4, 5. 6 Hz), 6.67 (1H, 
d, J=3. 4 Hz), 6.86 (1H, d, J=2. 4 Hz), 7.04 (1H, dd, J=2. 4, 8. 8 Hz), 7.39 (1H, 
d, J=2. 4 Hz), 7.61 (1H, d, J=3.4Hz), 7.70 (1H, d, J=8. 8 Hz), 8.02 (1H, m) , 

20 8.03 (1H, d, J=8. 8 Hz), 9.00 (1H, s) . 

ESI-MS : 423. 27 (M+H) . 
[0 4 3 6] 

ilfjl 7 8-1 Z7=c^;v (4 — y ^-;V\f^<^xsls — 1 — { As) % AsiS^Zs 
25 V— b 

1 —ff-As ?i?y(5. 5 ml, 50mmol) N ^PT3^gfe7cn^/U (6.9 ml, 55 mmol) N 
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try ^(4.5 ml, 55maol)%:m^XMlgM2-l kmM<D&Jfe&ft\,^, #fetb/c 
l£if B £rv^^vl^— tvP : ^f-^= 2 : 1 miK»*^ -^£r»t, 
=3r1?-^-e^#- N SSIfSr k\Z £ "9, LT«iBft^ (9. 7g, 44 

mraol, 88 %) £r#fc c 

5 'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2.20 (3H, s), 2.34 (4H, m), 3.40 (2H, m) , 

3.56 (2H, m), 7.09 (2H, d, J=7. 6 Hz), 7.20 (1H, t, J=7. 6 Hz), 7.36 (2H, t, 
J=7.6 Hz). 
[0 4 3 7] 

jjgjgjl 178-2 (5- (2-T$yt°y 4 fVj^jFvQ ^ ^ 

10 — 1 — ^T/U) - U-^^vH^^S?^— l -^/^) 

4- (lH-5-^yK!)W^) -2-t P U^^^(2.00g, 8.88mmol, 111 
&<&mmO 2/3 2 8 7 2^^^^^ f) N Tfc*^*^ h V 1>A(462 mg, 11.5 
mmol, 60% in oil), 7 zz.~)V ( 4 - * f^t°^ 7 >- - 1 — ^ yv) 
V— h (2.35 g, 10. 7 mmol)£rJBV^TM3t#ij5- 1 £ I^^KJE&Srfr^ #£>*L 

^^/l^= 3 : 7 ~@t^:^/l— 1^:^/1/ : ^ ^ 7 — /I^= 9 : 1 ) \Z. «t t> U 
MfeT^/l^ r * £ UTtlfB^^ (0. 66 g, 1. 9 mmol, 21 %) <H#/c D 
1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 2.20 (3H, s), 2.39 (4H, m), 3.51 (4H, m), 
5.75 (1H, d, J=2. 0 Hz), 5.84 (2H, m), 6.13 (1H, dd, J=2. 0, 6.0 Hz), 6.66 (1H, 
20 d, J=3. 2 Hz), 7.02 (1H, dd, J=2. 4, 8. 8 Hz), 7.36 (1H, d, J=2. 4 Hz), 7.59 (1H, 

d, J=3. 2 Hz), 7.68 (1H, d, J=8. 8 Hz), 7.76 (1H, d, J=6. 0 Hz). 
[0 4 3 8] 

Maffijl7 9 X—^f-jV— 3- (4- (1- Cgvk^ U 4 — ^yl^ft/l^R— 
/^) -!H-^yK-;l/-5-W^) try ^^-2 — f/lQ fr^T 
25 5- ( 2 - 7 5 / t° U v'y- 4 - ^ /Ut^y) Jl/Y—A'—l — < /V) - (^/U 

7fryi/—4 — f ;V) (0. 60 g, 1.8 mmol), ^ n n df»7x=;l/(0. 49 ml, 



247 



WO 2004/020434 



PCT/JP2003/010964 



3. 9 mmolK h V ^=f-/VT 5 is (0. 62 ml, 4. 4 mmol) Sr^ V^T$^M 5 - 2 £ (WJ^ 
^M^^r^TV^^tbtL^ife^^Srv-y #^7l^i&($rbv'!J v-TBW- 3 0 0, 

— (1- (^*!)y-4 — { jvi$~;v) -1H — f >" K— 5 — -Y 
3r^) t°IJ v 5 ^- 2 --T/1/) -N- (7x7^^;^;P) — h 
^-/U (4— (1— (^jvi^y l/— A—^ ;Vjo — 1H — -Y^K— ^ 

- 5 — f/K^3->") ^5^-2-^/1/) #/W^- boiled. 11 g) 2r#fd 0 
-0^^(173 mg) ^^/l^T ^^^^(122 mg, 1. 50 mmol) N MJ i^;kT 5 
>-(0. 5ml)£ffiV^TH»ij5 £ l^tt^^fe^ J; 9 . Mfefil tit i: UTlIIS^^/ (73 
mg, 0. 178 mmol) ^#7t 0 

X H-NMR Spectrum (DMS0-D 6 ) 5 (ppm) : 1. 03 (3H, t, J=7. 2 Hz) , 3. 07-3. 14 (2H, m) , 
3.52 (4H, m), 3.68 (4H, m), 6.50 (1H, dd, J=2. 4, 6.0 Hz), 6.68 (1H, d, J=3. 2 
Hz), 6.87 (1H, d, J=2. 4 Hz), 7.05 (1H, dd, J=2. 4, 8. 8 Hz), 7.40 (1H, d, J=2. 4 
Hz), 7.64 (1H, d, J=3. 2 Hz), 7.73 (1H, d, J=8.8Hz), 8.00 (1H, m), 8.03 (1H, 
d, J=6. 0 Hz), 9.01 (1H, s). 
ESI-MS : 410. 57 (M+H) . 
[0 4 3 9] 

17 9-1 ~7^^;V (^yU/frjJ ^-4-^^) ^;i/^>^wf 
^71/* ]) 1/ (4. 4 ml, 50 mmol), ^PP^7x^ (6.9 ml, 55 mmol) N fcf U 
^(4. 5 ml, 55mmol)&m^Xmi^M2-l tmmtDRJfc&ft^^s #b^7c&^ 

?Vl>= 85:15~60:40)J:19, ftSfeNhft £' LTflfB'fbl^ (8. 9 g, 43 mmol, 
86 %) £#7c 0 

X H-NMR Spectrum (CDC1 8 ) 8 (ppm) : 3. 57 (2H, brs) , 3. 68 (2H, brs) , 3. 75 (4H, 
m), 7.11 (2H, d, J=7. 6 Hz), 7.21 (1H, t, J=7. 6 Hz) , 7.37 (2H, t, J=7. 6 Hz). 
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[0 4 4 0] 

M3t#!jl7 9-2 (5- (2-7^yb°!Jv?y-4 — ( /Usj-^xs) s( ^ Y^-jV 
-1 — i ;v) - (^/isfr U ^— 4 — AM 

4 - (1H-5-- fyKU /W^vO - 2 - t:° ]J ^ V (2. 00 g, 8. 88 mmol, H 
5 ^IB^O 2/3 2 8 7 2^-^>-^^5/ h). tK*^^" h y !>i^(462 rag, 11.5 

mmol, 60% in oil) s ~7 =-7V (^r/Usfr V Is — 4 — 4 /Is) jj/l/^^cisU— h (2.21 
g, 10. 7 mmol) £/iV^$!J5t#iJ 5 - 1 t IrI^KJS^tVX ^ hflf^K^^)^, 
i/V •fttfjV*)^ J*? xi^r Y (ftv'y^TNH, ^-^f-^ : g^^^vv= 2 : 3 
~g^cc^fvi/) £ v- V 77 JfjVt) "yJ^^n-^Y CM±is V v-T B W- 3 0 0, 

10 — ^r-^r^ : g^^g=vv= 2 : 3 —g^^n^/^—g^rc^vl/ : $ J 9:1) 

^£9ttlMU ^fel^^i: bTMlB^fe(0.60 g, 1.8 mmol, 20 %) £r#fc„ 
X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 3. 52 (4H, m) , 3. 68 (4H, m) , 5. 77 (1H, d, 
J=2. 4 Hz), 5.83 (2H, brs), 6.13 (1H, dd, J=2. 4, 5. 6 Hz), 6.67 (1H, d, J=3. 2 
Hz), 7.02 (1H, dd, J=2. 4, 8. 8 Hz), 7.36 (1H, d, J=2. 4 Hz), 7.61 (1H, d, J=3. 2 

15 Hz), 7.71 (1H, d, J=8. 8 Hz). 7.76 (1H, d, J=5. 6 Hz). 

[0 4 4 1 ] 

gdfeffijl8 0 1, (4- (1- (^/Ufr ]) is— 4 — s( /Uyb 

/Vy^^/V) -1H — j is K— As— 5 — A fV^T^r't/) if V 2 —4 /V) ^7 

MMMl 7 9ipmfcblsX&f&£frlfz.7^~/]s (4- (1- (^yi/^yv-4 
20 --f /V#/V7j^/W) - 1 H-^f is Y—IV— 5 — f /V^r^r-y) bf rj 2 -»f /V) 

-N- (7i/^i/*;^;v) *;w^-bt7x^ (4- (1- (*e;u 
* U ^— 4 —A As$)?Vi$~ /Is) -iH-^yK-^-5 — fAo*-^-^) fy^y 

-2-^/W) ~ f<£>?Ir£it/ (173 mg) t ^if/VT ^ i/(0. 16 ml, 1.50 

mmol) ^m^xmMm 5 1 mm<D^mz.& , $sfe$£ifi t Lxw&4k&vo(86 mg , 

25 0. 194 mmol) £r#7c D 

L H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 1.01 (6H, t, J=6. 8 Hz), 3.30 (4H, m), 3.53 
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(4H, m), 3.68 (4H, m), 6.54 (1H, d, J=6, 0 Hz), 6.68 (1H, d, J=3.4Hz), 7.05 
(1H, dd, J=2. 0, 8. 8 Hz), 7.39 (1H, d, J=2. 0 Hz) , 7.43 (1H, s), 7.64 (1H, d, 

J=3. 4 Hz), 7.73 (1H, d, J=8. 8 Hz), 8.07 (1H, d, J=6. 0 Hz) , 8.62 (1H, s). 

ESI-MS : 438. 25 (M+H) . 
[0 4 4 2] 

Hjfe^lll8 1 5- (2- t°y v?>- 4-^/1^-^^) 

4 V K — }V— 1 — #^gVg| tf^y v?^- 4 —4>VT % K 

4 - ( 1 H- 5 --f ^ K U /^df-v') - 2 - tT U ^ ^(144 rag, 0. 639 mmol, H 
2/3 2 8 7 2f/"?y7Vy 7K*^^ J- U »> A (29 mg, 0.735 

mmol, 60% in oil) N X—'f'f'jV ( 4 — ~7 zc J ^ci/fi ;^7$=-/VT % J ]) v 5 V 
-1— -f/1^) ^7/l>ai?^i^i>— b (215 mg, 0. 671 mmol) ^ffi V^T$iBt#!j 5 - 1 km 

8S©SJS«rfTV\ #6>tLfc t —-ff-tv 4- ((5- (2-7^;fy^y-4- 

h*&£*»£r#fc D ^(D-^mt, ? o n^Bfe^^c=:/l>(0. 20 ml, 1.6 mmol) s 
f pxf>l/7^(0. 22ml)£rffiV^TMit#l|5 - 2 £ IHil^HJS^l^, SiSI^T 
^^jKSr^JEET©*bfc„ i©^itxf;k7? ^ittSfeU; (260 mg, 3.92 mmol), 
M)if;l/7> y(0.5 ml)^V^THJfeM5 £ PIfi6<Z>£tJ&&fTV\ gtm^^/u— 

jets* L7t D rtt^ h y ^7v^-n^(3. o mi) \zmm 1 5 ftmmw 

*i7|cM^- h y f> A*T?tfe*fe x ^JS&MBETWiu M£r v- y # v A ^ n 

b (S±v-y v-TNH, g^^c^vP : ^ $ J— ;V= 98 : 2 — 75 : 25) &CT 

n>-mir % r. £ k: «t m&&& t L-xmm^'^ (43 mg , 0. 10 mm oi, ie %) 

1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1. 02 (3H, t, J=7. 2 Hz), 1. 37-1. 49 (2H, m) , 
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1.80 (2H, m), 2.48 (2H, m), 2.95 (2H, m), 3.10 (2H, m) , 3.71 (1H, ra), 6.50 
(1H, dd, J=2. 4, 6.0 Hz), 6.66 (1H, d, J=3. 4 Hz), 6.86 (1H, d, J=2. 4 Hz), 7.03 
(1H, dd, J=2. 4, 8. 8 Hz) , 7. 36 (1H, d, J=2. 4 Hz) , 7. 90-8. 01 (3H, m) , 8. 02 (1H, 
d, J=6. 0 Hz), 8.26 (1H, d, J=8. 8 Hz), 8.99 (1H, s) . 
ESI-MS : 423. 26 (M+H) . 
[0 4 4 3] 

t— •7*^/1' (4-7x7 ^^;^'n;i.7 ^ / ^ y v^y 

t— -ff-JV 4 — T 5 J tV^U -Jiy- 1 —-i/lsX/Utf^Z/U— h (328 mg, 1.64 
mmolK 9 n P^S7i=^ (0. 226 ml, 1. 80 mmolK t° P (0. 146 ml, 1.80 
nm»l) SrffiV^SSatfll 2 - 1 £ H38S<E>KJS£rfrV\ W&ftfcfei&S:^^ V : gflg 
;^,^=4 : 1 tif, MtU ©^Srv-U UfAs-ft? J*? tit h (S±^P^ 
7BW-3 0 0, ^^-y-V : g^gfect^vi^ 4 : 1 — 1 : l) fcTftMLfc 0 Wffi* 

t X^Xmmt^m (215 mg, 0.671 mmol, 40.9 %)3r=f#fc 0 
^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1. 22-1. 34 (2H, m), 1.38 (9H, s), 1.77 (2H, 
m), 2.83 (2H, m), 3.51 (1H, m), 3.84 (2H, m), 7.08 (2H, d, J=7. 6 Hz), 7.18 
(1H, t, J=7. 6 Hz), 7.35 (2H, t, J=7. 6 Hz), 7.78 (1H, d, J=8. 0 Hz). 
ESI-MS : 343. 15 (M+Na). 
[0 4 4 4] 

Hfifj 1 8 2 5- (2- ( 3 —3u=f-)ViJ Wf K) Vls-A-st frttls) 

5- (2— ( 3 —ai.=f-;V^7 \"i K) fc°U v?y-4 -^'/V^v') >" K— /U— 1 

v 5 ^- 4 — ^ JVT ^ K(36mg, 0. 085 mmol, H MM 1 8 1) 
^7f7tKD77^(2.0ml), ?>■ ? J — )V (1. 0 ml) \zMM U 3 7%^;Wp 



251 



WO 2004/020434 



PCT/JP2003/010964 



l/7kW-Wt (0. 036 ml, 0. 43 mmolh 5^(0. 0098 ml, 0. 17 mmol) &M?tfc 0 

mumwT h y Tir b 3->7kSHb* &mi- h y ^ (27 mg , 0. 13 mmoi) ^jn^u 
3 o frmmw bfc 0 Rfcmm&Bm^^-mnmw?^^ u #mm 

5 ^^^^^^-—"rMz.mm^ «Bu v^^/i^— 

£fc<fc9. i&tgA^ LTtIf5^#l(25 mg, 0.057 mmol, 67 %) 2r#fc„ 
l H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1.02 (3H, t, J=7. 2 Hz), 1.54-1.68 (2H, m) , 
1.83 (2H, m), 1.96 (2H, m), 2.16 (3H, s), 2.78 (2H, m) , 3.10 (2H, m), 3.64 
(1H, m), 6.50 (1H, dd, J=2. 4, 6.0 Hz), 6.66 (1H, d, J=3. 6 Hz), 6.86 (1H, d, 
10 J=2. 4 Hz), 7.03 (1H, dd, J=2. 4, 8.8 Hz), 7.36 (1H, d, J=2. 4 Hz), 7.95 (1H, 

d, J=3. 6 Hz), 7.97 (2H, m), 8.02 (1H, d, J=6. 0 Hz) , 8.25 (1H, d, J=8. 8 Hz), 
8.99 (1H, m). 
ESI-MS : 437. 37 (M+H) . 
[0 4 4 5] 

15 jlFJ 1 8 3 5- (2- (N-^^/U- (4- (tfn V *?Zs- 1 }V) tf-< 

5- (2— (^^vKT 5 t°3J v 5 ^— 4— -f/^^rv') 
affi^gfe 7? ^-/P-T 5: K (70 mg, 0. 24 mmol) h 9 t Ko77^(7.0 ml) 
20 U b P ^^-/UT 5 >- (0. 039 ml) , 4 — ~ h a ~y ^~;V<? n n Tivi^ — h (57 mg, 

0. 28 mmoD^HI^Jn^. ^fi^ 2 L7c 0 S^^^rl^^^/l— 

MffiTMilbfc 0 ?IS^N, N-^^f^*;VA7^ K(2.0 mDWl, 4- 
( h° n y ^ - 1 - -Y ;V) y v 5 ^ (43 mg, 0. 28 mmol) Sr^B ^ ^?B.-T? 2 4 B# 
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^^=¥f-^T'^, f*T5 ^ t lc J: «9 N ^Hfe,^^ £ LTlIfBfb^#/ (51 mg, 
0. 11 mmol, 45 %) £r#fc 0 

'H-NMR Spectrum (DMS0-d 6 ) § (ppm) : 1.13-1.30 (2H, m), 1.65 (6H, m) , 2.02 (1H, 

m) , 2. 42 (4H, m) , 2. 72 (2H, m) , 2. 83 (3H, d, J=4. 0 Hz) , 3. 08 (3H, s) , 3. 53 
(2H, m), 6.23 (1H, s), 6.51 (1H, d, J=6. 0 Hz) , 6.66 (1H, d, J=3. 4 Hz), 7.04 
(1H, d, J=9. 0 Hz), 7.36 (1H, s), 7.87 (1H, d, J=3.4Hz), 8.11 (1H, d, J=6. 0 

Hz), 8.15 (1H, m), 8.29 (1H, d, J=9. 0 Hz). 

ESI-MS : 477. 38 (M+H) . 
[0 4 4 6] 

Mi&m 183-1 5 - ( 2 - f;P7 b° V 4 — QU^Jy) 4 

Nl-^f;U-5- (2-T^/t o y V 1 ^— A—^ fV) ^r^r^y— 1 H — f 1/ }?— 
/U^J/U^^-^^ K(5. OOg, 17. 7 mmol, 5 - 1 ) J — M170 ml) s N, 

N-^^f;l/^A7^ K (40 ml) U lH-^/HT/^-l-^ 

* y — ;V (2. 64 g, 17. 7 mmol) N 2 B#P»^aS^ bfc 0 ^fij; "C^C^His 7K 

h V t7 A (1. 49 g, 35. 4 mmol) grJUx., 2 HW# SJfr 

BW- 3 0 0, — ^^-mm^f-/^-^ PS— ^T«#bfc 0 #btLfc 

-Qffifr, &m-tZ> itia!), ^Ht-feli^lr £ LTUfBfcl^ (1. 05 g, 3. 55 mmol, 
20. 1 %) 

'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2. 66 (3H, d, J=4. 8 Hz) , 2. 82 (3H, d, J=4. 0 
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Hz), 5.76 (1H, d, J=2. 0 Hz), 6.10 (1H, dd, J=2. 0, 6.0 Hz), 6.36 (1H, m), 6.65 
(1H, d, J=4. 0 Hz), 7.00 (1H, dd, J=2. 4, 8. 8 Hz), 7.31 (1H, d, J=2. 4 Hz), 7.83 
(2H, ra), 8.13 (1H, m), 8.26 (1H, d, J=8. 8 Hz). 
[0 4 4 7] 

5 iii i 8 4 5- (2- (i-^^/p»wk) try ^^—4—^/^^^) 

4— ^hn7i^/V N — ^^/i'— (4— (1 — ff-jUjjAss^J ;V — { is K- 
/V— 5 — •Y^t^fv') t° V v 5 ^ — 2 — -Y #/W^ — b (105 mg, 0, 228 mmol) 
^N,N-^fM;l/AT5 K (2. 5 ml) UT ^^ = TtK(0. 5 ml, 28.0%) 

il^lSfPM*t*», MtRW^MJ ^JdETaitUfc 0 #b 

frbfci&iilSr^ y — 71/ : s^c^/ioi— tvI^ 1 : 1(6 ml)WK»cF"ti\ *^t > *g 

#J(37 mg, 0.11 mmol, 48 %) £r#fc 0 

15 1 H-NMR Spectrum (DMS0-d 6 ) S (ppm) : 2.83 (3H, d, J=4. 0 Hz), 3.19 (3H, s), 6.51 

(1H, d, J=5. 6 Hz), 6.67 (1H, d, J=3. 6 Hz) , 6.84 (1H, s), 7.07 (1H, d, J=9. 0 

Hz), 7.39 (1H, s), 7.87 (1H, d, J=3. 6 Hz) , 8.14 (2H, m), 8.29 (1H, d, J=9. 0 
Hz). 

ESI-MS : 340. 07 (M+H) . 
20 [0 4 4 8] 

j£S!0ill8 4— 1 4-^l-P7i^ N — ^f-JV— (4— (1 — fJ-flsX As 

18 3-1 bfc 5 - ( 2 - (^ f;P7 ^ / ) t° V v 5 ^- 4 — f A** 

25 ^vO ^ y K^^~ 1 - ^f/>7 5 K(200 mg, 0. 675 mmol) £r7" h 

7t Kn7 7>'(20iiil)}CfiU h]J ^^)VT % 1/ (0. 100 ml, 0. 742 mmol) s 4 
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— - f> a 7x=/l/^ n n ifr/V* — h (150 mg, 0. 742 mmol) £rJlI#dJHx.> ^.UX" 2 

5 *SMi~ 5 r i: K «fc 9 , £ UTlIIB'fb^^ (210 mg, 0.455 mmol, 

67. 4 %) £r#fc 0 

'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2.82 (3H, d, J=4. 4 Hz), 3.46 (3H, s) , 6.62 
(1H, d, J=3. 6 Hz), 6.83 (1H, dd, J=2. 0, 5. 6 Hz), 7.03 (1H, dd, J=2. 0, 8.4 
Hz), 7.24 (1H, d, J=2. 0 Hz) , 7.37 (1H, d, J=2. 0 Hz), 7.41 (2H, d, J=9. 2 Hz) , 
10 7.85 (1H, d, J=3. 6 Hz), 8.14 (1H, m) , 8.22 (2H, d, J=9. 2 Hz) , 8.23 (1H, d, 

J=8. 4 Hz), 8.32 (1H, d, J=5. 6 Hz) . 
[0 4 4 9] 

mmwn 8 5 5- (2- (3, 3-^3^/^-1-^7^ w k) vyz?^ 

15 4-=fn7i^ N — ff-As— (4— ( 1 — ff-slsJ} ;V/^=£s( >\>—s{ 1/ Y— 

SU— 5 —4 S^^cf) tfP v 5 ^— 2 — ft/l"***-}* (105 mg, 0,228 mmol, 

MMffl 1 8 4 — 1), v?if/>7 5 ^(0. 028 ml, 0. 27 mmol) &I3^XMMffl 1 8 
4 i: l^flC'K^^fTVV MfeT^E-/Vr7 r ^ £ LTflfB'fb'^ (14 mg, 0. 035 mmol, 
16 %) £r#fc 0 

20 ^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0. 80 (6H, t, J=6. 4 Hz) , 2. 83 (3H, d, J=3. 2 

Hz), 3.03 (3H, s), 3.07 (4H, m) , 6.11 (1H, s) , 6.49 (1H, m), 6.66 (1H, s), 
7.02 (1H, d, J=9. 0 Hz), 7.35 (1H, s), 7.86 (1H, s), 8.09 (1H, d, J=5. 6 Hz) , 
8.15 (1H, m), 8.28 (1H, d, J=9. 0 Hz) . 
ESI-MS : 396. 18 (M+H) . 
25 [0 4 5 0] 

*Il 8 6 5- (2- ( 3 -xf;P- 1 — .pt^Ufr W K) 4 - 
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5- (2- (^w^ y) 'try ^^-4-^;^^) -y^k— /u- i-#/v 

aff^BI ^ f'jf^T % F (500 mg, 1.69 mmol), ^nn^7x^(0.23 ml, 1.9 
mmolK hV ^•'f-JVT 5 ^(0.26 ml, 1. 9 mraol) ^rfflV^T^5t#U 2 7 - 2 £ l^ltttf) 
5 M7^7 7^i:LT7x^ N-^^/l/- (4- 

A-#/W^^V^ — f v K<— ?V— 5 -^Vl^^v^ t°U v 5 ^- 2 — -OW) ^/;W^ 
— M324 mg, 0. 778 mmol) £r#/t 0 Tj^fiQf* (125 mg, 0, 300 mmol) SrN, N-v> 
^ ^~jVTfr;VKT 5 K(2. 5 ml) - f V if;t/7 5 ^(0. 5 ml) t§iL, ^^JVT ^ 
^1^(122 mg, 1. 50 mmol) &MtL, MUX^^WlW^ 8 0 °CX* 1 . 5 B#PhW# 
10 bfc 0 =^=f-;VT 5 ^4^*^(122 mg, 1. 50 mmol) ^JBx. 8 0 °CX* 2 B#^*# b, $ 

b ^^^/l^T 5: ^g£i£(122 mg, 1. 50 mmol) N h V ^=?~/UT 5 ^ (0. 5 ml) £r#P;U 
8 0 °CX« 0 . 5 B#^»# bfcm, ill? 2 0 R0Sfc# bfc 0 K^^IE^^A- 

(ioo mi) -zK (50 mi) Kftm u «@ &mmkm.7kxm&. M7km.mi- mj -7 a 

15 W- 3 0 0, ^^r^-^ : mm^^/^= 3 : 2 —g^c^/t/) ^TftMU 

Tcl^^rv^^/^— tvWIO ml) --^1^(50 3t^s SfcASH" 

5 r t \Z. £ <9 N m&Mi& t bT^IIB^#l(41 mg, 0. 11 mmol) Sr#fc„ 
1 H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1. 04 (3H, t, J=7. 2 Hz), 2. 83 (3H, d, J=4. 4 
Hz), 3.15 (2H, m), 3.19 (3H, s), 6.51 (1H, dd, J=2. 4, 6. 6 Hz), 6.67 (1H, d, 

20 J=4. 0 Hz), 6.77 (1H, d, J=2. 4 Hz), 7.07 (1H, dd, J=2. 4, 8. 8 Hz), 7.39 (1H, 

d, J=2. 4 Hz), 7.87 (1H, d, J=4.0Hz), 8.15 (1H, d, J=6. 0 Hz), 8.16 (1H, m), 
8.29 (1H, d, J=8. 8 Hz), 9.27 (1H, m) . 
ESI-MS : 368. 13 (M+H). 
[0 4 5 1] 

25 1 8 7 6- (2- (3 -^^/l^frWK) t°U^V-4 — f;^^r^) 

d >_ Enzkz: 1 — ^ ^vi^t ^ K 
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10 



15 



20 



25 



(4— ( 1 - ^ f /I'^/^^/f /I/'- 1 H-^f >- 6 - 'f ;Vt^f 

i/) t°lJv ? >'-2 i IV) -N- (y=^y ^--y^/VT^^/V) i7;w^- }> (100 mg, 

0. 19 mraol) N o^/l^T % i^^ifr (78 mg, 0. 96 ramol) N f V ^^-;VT % 1/ (0. 5 ml) 
SrJlV^lfefeM 5 h Wm<0^m^ £ "9 „ M-fe^ LTlIfB^^ (54 mg, 0. 15 
mmol, 80 %) £r#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 1.03 (3H, t, J=7. 2 Hz), 2.79 (3H, d, J=4. 4 
Hz), 3.07-3.14 (2H, m), 6.52 (1H, dd, J=2. 4, 5. 8 Hz), 6.71 (1H, d, J=3. 6 Hz), 
6.88 (1H, d, J=2.4Hz), 6.99 (1H, dd, J=2. 4, 8. 4 Hz), 7.65 (1H, d, J=8. 4 Hz), 
7.84 (1H, d, J=3.6Hz), 7.96 (2H, m), 8.04 (1H, d, J=5. 8 Hz), 8.16 (1H, m) , 
9.02 (1H, s). 

ESI-MS : 354.15 (M+H), 376.16 (M+Na). 
[0 4 5 2] 

#jitffi|18 7-l 4- ( 1 H — 4 > K-;W- 6 --j'^t^rv') \?})i?ls—2 — 

-fcMiYrf r- V t? ^ (1.04 g, 26. 0 mmol, 60 % in oil) & * %/ K 

(2. 5 ml) SStfCflfcT. 6 - t Kn^W ^ K— A- (3. 46 g, 26. 0 

mmolK 2-7U-4-^no^!J^ (2. 57 g, 20. 0 mmol s Hi^kH||0 2 
/3 2 8 7 2-^/n°^^1/^ h)^rJlI^Ux.. 16 0°Ct#MU 8. 5 S|f|j]|lii 
l£L/c 0 ifit*f, RJfcmWt&mSt^'l' (150 ml) -T^^TtK : 7K = 
1 : 1 (50ml)^£-ia, ^mm&Tl/^-Tjk : 7K= 1 : Is t&fP^i&7j<: Trillin 

(B'iv^y 3 0 0, gl^t^vi^g^g^^vP : ^ $ j — /i^= 9 3:7) 



■vm$* mM-rz ^t^xv, mn&i&Mi t \,xwmtt&m (477 mg , 2. 12 mmoi, 

10. 6 %) §r#7c D 
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1 H~NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 5.76 (1H, s), 5.82 (2H, brs), 6.13 (1H, 
d, J=6. 0 Hz), 6.44 (1H, s), 6.75 (1H, d, J=8. 4 Hz) , 7.10 (1H, s), 7.34 (1H, 
s), 7.56 (1H, d, J=8. 4 Hz), 7.75 (1H, d, J=6.0 Hz), 11.12 (1H, brs). 
[0 4 5 3] 

5 MatMl 8 7-2 6- (2-7^yt:°y^y-4 — i jVOt^*/) A > Kwkz 

4- (1 H — f ^ F— ;V— 6 — -Y/U^-^V) t: 0 U v^V— 2— -f^7 5 ^(285 mg, 
1.27 mmolk h V f>-M63 mg, 1.58 mmol, 60 % in oil), "7 cnc^/U N 

— — h (239 mg, 1. 58 mmol) &M\f^XW&M 5 — 1 t mW.<D^felC 

10 «fc <9 „ 4£fef£fH £ bT^IB-f^#/ (315 mg, 1. 12 mmol, 87. 9 %) £r#fc 0 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 2.80 (3H, d, J=4. 4 Hz) , 5. 77 (1H, d, J=2. 0 
Hz), 5.85 (2H, m), 6.14 (1H, dd, J=2. 0, 5. 6 Hz), 6.69 (1H, d, J=3. 6 Hz) , 6.96 
(1H, dd, J=2. 0, 8. 4 Hz), 7.63 (1H, d, J=8. 4 Hz), 7.77 (1H, d, J=5. 6 Hz) , 7.81 
(1H, d, J=3. 6 Hz), 7.94 (1H, d, J=2. 0 Hz), 8.13 (1H, d, J=4. 4 Hz). 

15 [0 4 5 4] 

Mil 8 7-3 -7^^)V (4- ( 1 — * l H — -± 1/ K 

6- ( 2 - 7 5 / t° !) v'y - 4 -^/^^ri/) -f 1/ 1 — Jj ;V?$yT$fe pt 

20 ^7 5 K(315 mg, 1.12 mmol), h V J^/t^T 5 V (0. 51 ml, 3. 7 mmol) N i^n 

n^^^^A- (0.42 ml, 3. 4 mmol) 3rfflV^-C$gS£M 5 - 2 £ Pl^O^fefc «£ 1? „ 
tmkmSMi t IsXWMfc-Bryd (404 mg, 0.77mmol, 69 %) &#7C 0 
X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 2. 78 (3H, d, J=4. 4 Hz), 6. 74 (1H, d, J=3. 6 
Hz), 7.02 (1H, dd, J=2. 4, 5. 6 Hz), 7.05 (1H, dd, J=2. 4, 8. 4 Hz), 7.16 (4H, 
25 d, J=7. 8 Hz), 7.29 (2H, t, J=7. 8 Hz), 7.42 (4H, t, J=7. 8 Hz), 7.52 (1H, m), 

7.69 (1H, d, J=8. 4 Hz), 7.86 (1H, d, J=3. 6 Hz) , 8.04 (1H, d, J=2. 4 Hz), 8.15 

' 258 



WO 2004/020434 



PCT/JP2003/010964 



(1H, m), 8.44 (1H, d, J=5. 6 Hz). 
[0 4 5 5] 

mmm 1 8 8 6 - ( 2 - ( 3 , 3 - y^^vi^ w k) tr y v>^- 4 -^vw- 

5 7i=/V (4— ( 1 - ^ f /^/W^^f /W 1 H--f y K^V- 6 — f/l^^r 

$✓) fc° ]) i? ^ — 2 — /l^) — N— (7cc/^V^;^-;^) #/W^ — h (100 mg, 
0. 19 mmolK i/^^/VT ^ >-(0. 10 ml, 0. 96 ramol) &m^^XMMM 5 t |WIil<D^ 
?£^J:>9, *£-fel£illi: LTtllB-ft^#5 (55 rag, 0. 14 mmol, 76 %) £r#fc 0 
^-NMR Spectrum (DMS0-d 6 ) 6 (ppra) : 1.01 (6H, t, J=7. 2 Hz), 2.79 (3H, d, J=4. 4 

10 Hz), 3.26-3.32 (4H, ra) , 6.56 (1H, dd, J=2. 0, 5. 6 Hz), 6.71 (1H, d, J=3. 6 Hz), 

6.99 (1H, dd, J=2. 0, 8. 8 Hz), 7.42 (1H, d, J=2. 0 Hz) , 7.65 (1H, d, J=8. 8 Hz), 
7.84 (1H, d, J=3. 6 Hz), 7.96 (1H, d, J=2. 0 Hz), 8.08 (1H, d, J=5. 6 Hz) , 8.15 
(1H, m), 8.63 (1H, s). 
ESI-MS : 382. 21 (M+H). 

15 [0 4 5 6] 

mmmi8 9 &- (2- o- »wk) 

7x^;U (4— ( 1 — ^ "f-JV-ft jV/^^si ;V— 1 H — i 1/ 6—4 ?V^r^r 

V) t°P 2 — 4 7V) -N— (7 ^^JJ7V7$~7V) #/W^— h (100 mg, 

20 0.19 mmol) N 2 - ^x^;V7 ^ 7 ;l/7 5 7 (0. 14 ml, 0. 96 mmol) \/^XM 

mm 5 h mm<D^mz x <9 , i&m&^M* t ^xmrnit-erm (51 mg , 0. 12 mmoi, 

63 °/o)£r#7c D 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.93 (6H, t, J=7. 6 Hz), 2.41-2.49 (6H, m) , 
2.79 (3H, d, J=4. 0 Hz), 3.14 (2H, m), 6.51 (1H, dd, J=2. 4, 6.0 Hz), 6.71 (1H, 
25 d, J=3. 6 Hz), 6.84 (1H, d, J=2. 4 Hz), 6.99 (1H, dd, J=2. 4, 8. 2 Hz), 7.65 (1H, 

d, J=8. 2 Hz), 7.84 (1H, d, J=3. 6 Hz), 7.96 (1H, d, J=2. 4 Hz) , 8.02 (1H, d, 
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J=6. 0 Hz), 8.16 (2H, ra), 9.13 (1H, s). 
ESI-MS : 425. 29 (M+H). 
[0 4 5 7] 

mMMi 9 0 6 - (2 - (((4- V i?^— i -4M t°^y x?z/- 1 - 

^7^^7k (4- ( 1 — t< *f-)V-%;V/^^ l H — >- K— ;v— 6 — tAs$r*r 

%/) try v 5 ^- 2 TAO -N- (7x/^^;^-^) #/W^— b (lOOmg, 

0.19 mmol) N 4- (fcTo JJ v>^- 1 fyl>) y v 5 ^ (148 mg, 0.96 mmol) £/B 

V^T^JfeM 5 £ «t "9 „ m&l&Mi t VX&mfc&fa (72 mg, 0. 16 mmol, 

82 %) &ntc 0 

^-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1.19-1.31 (2H, m), 1.63 (4H, m), 1.76 (2H, 
m), 2.09 (1H, ra), 2.44 (4H, m), 2.79 (3H, d, J=4. 0 Hz), 2.82 (2H, ra), 3.92 
(2H, m), 6.55 (1H, dd, J=2. 4, 5. 6 Hz) , 6.71 (1H, d, J=3.8Hz), 6.98 (1H, dd, 
J=2.4, 8. 8 Hz), 7.32 (1H, d, 1=2. 4 Hz) , 7.65 (1H, d, J=8. 8 Hz), 7.84 (1H, 
d, J=3.8Hz), 7.96 (1H, d, J=2.4Hz), 8.08 (1H, d, J=5. 6 Hz), 8.15 (1H, m) , 
9.12 (1H, s). 
ESI-MS : 436. 32 (M+H). 
[0 4 5 8] 

MW.M 191 6 - ( 6 - ( 3 -oi^vufr W F) t° V § v^- 4 -4JV3r*t vp 

6 -(6 -75 y try ^^y - 4 --f ^ y k-/i/- i * 

^Vt-T 5; K (245 mg, 0. 865 mmol) N f> V 5 1/ (0. 40 ml, 2. 9 mmol) N ? n 

P^f»7x^ (0.33 ml, 2. 6 mmol) ^rfflV^Ti^M 5 - 2 t HtR©^fej!: J; t) N 
8fe3tfeS£iSI i: LT^flft: (7^^/k (4- (1-^/^/W^;Wih- 
V K*~ A*— 6 — -f /l^^vO t°y 5 — 6 — A/V) — N — (7i7 ^v-^/V- 
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#/W^ — K 597mg)£r#fc 0 ^O^W^(143mg) N ^."J-jVT % 
4£(88 mg, 1. lmmol) N h JJ =^^)VT % ^ (0. 5 ml) Sf/BV^THi&M 5 k IrHHO^NS 

cfc 19 N M&ffiM! k bT^IBib^ (43 mg, 0. 12 mmol) 3r#fc D 
^-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1.03 (3H, t, J=6. 8 Hz), 2.80 (3H, s), 3.10 
(2H, m), 6.71 (1H, s) , 6.99 (1H, d, J=8. 4 Hz), 7.01 (1H, s), 7.04 (1H, m), 
7.62 (1H, d, J=8. 4 Hz), 7.84 (1H, s), 7.98 (1H, s), 8.16 (1H, m), 8.36 (1H, 
s), 9.45 (1H, s). 

ESI-MS : 355.27 (M+H), 377.26 (M+Na). 
[0 4 5 9] 

W&ffl 191-1 6 - ( 1 > FWkn 6 — jA^Jtkl % 4 

— f jyz_ % 

7YM\ ] Cf- Y V !> A (200 mg, 5. 00 mmol) £ri^ <?-;V^;Vfc3r*y K(8 ml) ^H§^$ 
it. ^S-JWF. 6 — t Kn 3f W y Y—}V (666 mg, 5. 00 mmol) N 6-7^/ 
-4-^nnfc°rj (518 mg, 4. 00 mmol) £r)l|S#djnx. N 6 0tt2 R#IW % 8 

cc-ci^nu, loott-i. 5Bfp H w#b7t 0 ^ia^-cssc^, %.j&mwt&B 
wt^?-A'-fc\z£mi^ #mm&ma-&M.7kx*mft, mfcrnm-r h y & j»xt&m 

^^i^-^ : 1^3^/1^= 1 : 1 ~g^^^/i/~@^j^/i/ : ^ y —;V= 9 8 : 
& k \^XWffiik&V0 (322 mg, 1.42 mmol, 35. 6 %) Sr#fc„ 

l H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 5.56 (1H, s), 6.44 (1H, s), 6.72 (2H, s) , 
6.76 (1H, d, J=8. 4 Hz), 7.12 (1H, s), 7.34 (1H, s), 7.55 (1H, d, J=8. 4 Hz) , 
8. 05 (1H, s), 11. 13 (1H, brs). 
[0 4 6 0] 
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MMM 191-2 6 - (6-7^/b°R 4 — f /U^r^rjy) 4 ^ Y?—JU 

6-(lH f^K— ;V- Q-^JlsJr 3cls) t°JJ ^i>>--4-4^T$. ^(320 mg, 

1.41 mmolK Tk*^^- h V r>A(68 mg, 1.7 mmol, 60 % in oil) N "7 zu=-;V N 
5 -^f;^/W^ — b (257 mg, 1. 70 mmol) £rJlV ^T§SBt#iJ 5~U PMSI(E>¥-Sfefc 

J^s ^i&^itlt i: LTtlfB-fb^ (245 mg, 0.865 mmol, 61.3 %) £r#fc 0 
^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 2.80 (3H, d, J=4. 4 Hz), 5.64 (1H, s), 6.69 
(1H, d, J=3. 6 Hz), 6.77 (2H, s), 6.96 (1H, dd, J=2. 0, 8. 4 Hz) , 7.61 (1H, d, 
J=8. 4 Hz), 7.81 (1H, d, J=3. 6 Hz), 7.94 (1H, d, J=2. 0 Hz), 8.05 (1H, s) , 8.12 
10 (1H, m). 

CO 4 6 1] 

MMM 192 6 — (6- (3, 3 - -J=r.^-;Vt7 W K) fcf V §j i£ V— 4 — 4 )V 
HifiM 19 1 ^nbfrlfdpmfc(U9 mg) N v^^vl^T 5 ^(0. 11 ml, 1. 1 mmol) 

15 &m^xmmm5 trnm^m^i. ^o^i&^^t ^xmmi^m (63 m g> o. i6 

mmol) ^#/t 0 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1. 03 (6H, t, J=7. 2 Hz) , 2. 80 (3H, d, J=4. 4 
Hz), 3.33 (4H, q, J=7. 2 Hz), 6.71 (1H, d, J=3. 8 Hz), 7.00 (1H, dd, J=2. 0, 
8.4 Hz), 7.31 (1H, s), 7.62 (1H, d, J=8. 4 Hz) , 7.83 (1H, d, J=3. 8 Hz) , 7.98 
20 (1H, d, J=2. 0 Hz), 8.15 (1H, m), 8.38 (1H, s) , 9.31 (1H, s). 

ESI-MS : 383.23 (M+H), 405.26 (M+Na) . 
[0 4 6 2] 

HIM 1 9 3 6- (6- (3- (2 -^xf;^7» yxf;l/) t> Wf K) tf U 

g; 3? ^- 4 - -Y /v^-^r ^ 1 - # ykaff ^ ^vi-T ^ K 

25 MMffl 19 1 T?#e>nfccf'r H 1#:(l64mg) s 2 -v?cc^/KT ^ / xf;kj $ ^( 0 . 15 

ml, 1. 1 mmol) ^ V^lfeffiM 5 £ [WJi!^^ J: <9 , 6"fefjifB B H i: bTllf2^ 
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^(63 rag, 0.15 mmol)£r#fc 0 

'H-NMR Spectrum (DMS0-d 6 ) 5 (ppra) : 0. 93 (6H, t, J=7. 0 Hz) , 2. 44 (6H, m) , 2. 80 
(3H, d, J=4. 0 Hz), 3.13 (2H, m), 6.70 (1H, d, J=3. 6 Hz), 6.90 (2H, m) , 7.43 
(1H, brs), 7.62 (1H, d, J=8. 4 Hz), 7.83 (1H, d, J=3. 6 Hz), 7.98 (1H, d, J=L 6 
Hz), 8.15 (1H, m), 8.34 (1H, s), 9.63 (1H, s). 
ESI-MS : 426. 31 (M+H). 
[0 4 6 3] 

MMMl 94 6 - (6 - (((4 — fc:°py l — 4M i — f 

Hi&M 19 1 -e#b^7c^ra^(141 rag), 4 - p — 1 -J/U) t°-<lJ 

^^(167 mg, 1. 08 mmol)£rfflV^-C|feW!]5 kW\Wk(D^m\Z£. V ^ i&&^Mi t IT 
llfB'ffc-^ (59 mg, 0. 13 mmol) &#fc 0 

'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.22-1.34 (2H, m), 1.64 (4H, m) , 1.78 (2H, 
m), 2.12 (1H, m), 2.44 (4H, m), 2.80 (3H, d, J=4. 0 Hz), 2.88 (2H, m), 3.93 
(2H, m), 6.70 (1H, d, J=3. 6 Hz), 6.99 (1H, dd, J=2. 0, 8. 4 Hz), 7.20 (1H, s) , 
7.62 (1H, d, J=8. 4 Hz), 7.83 (1H, d, J=3. 6 Hz), 7.97 (1H, d, J=2. 0 Hz) , 8.15 
(1H, m), 8.38 (1H, s), 9.73 (1H, s). 
ESI-MS : 464. 36 (M+H). 
[0 4 6 4] 

Mfrffill 9 5 4 — (6— (3— =^=f-;Vf j£) \f jj ^^^—4-^^^-^^) 

^ 1/ Y—jv— 1 -2>/^>m £ ±2¥T * K 

4 - (6 -T5 J try s; v 5 ^- 4 — f jvir^-y)^ 1/ K— ;v- 1 -X/UsF^m * 

J-JVT 5 K (245 mg, 0. 865 mmol) N h ]) =^=f-)VT % 1/ (0. 40 ml, 2. 9 mmol) v ? n 
n^my zc—Sl' (0.33 ml, 2.6wnl)&m^XW&M5 — 2kfil1&<D¥&\Z.£*)^ 
®tM&%nMik LT4 , f^(7x- ;V (4- (l-/f;^/W^;^lH — f 
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is K— jv— 4 —^jvor^i/} t°y * i?is— 6 —s*M — n — 

~/k) #/W^ — b&5 J: X$~7^=-JV (4- (l-^f/W/W^;l/-lH- 

-Y^K— /i>— 4 — (Jis^r^-iy) t°y 5; v*;/— 6 — f/t>) %;v/^*— h^M-gitK 

379 mg)£r#fc 0 ^ O^Pfl#:(94 mg) N xf;i/7 ^ ^^±^(78 mg, 0.96 mmolK 
5 h y ^ ^(0. 5 ml) ^ffiV^T^fef^ 5 <^[l«(7)^fc J: 9 N ^^ B ^ £ b 

T^lfB^-^#/(41 mg, 0.12 mmol)£r#fc D 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.03 (3H, t, J=7. 4 Hz), 2.82 (3H, d, J=4. 0 
Hz), 3.12 (2H, m), 6.40 (1H, d, J=3. 8 Hz), 6.98 (1H, d, J=8. 0 Hz), 7.05 (1H, 
s), 7.28 (1H, t, J=8. 0 Hz), 7.31 (1H, m) , 7.76 (1H, d, J=3. 8 Hz), 8.14 (1H, 
10 d, J=8.0 Hz), 8.17 (1H, m), 8.33 (1H, m) , 9.48 (1H, s). 

ESI-MS : 355. 20 (M+H) , 377. 25 (M+Na) . 
CO 4 6 5] 

M&ffl 195-1 6- (1H jls Y—JV- 4 —4 /U^Js} tf y ^ -J>Z/— 4 

15 f JVT ^ Is 

6-7U-4-^nntlv^ (777 mg, 6. 00 mmol) , 
> K'-ZV (999 mg, 7. 50 mmol) , Tkif^^ h U f ^ (300 mg, 7. 50 mmol) £rjlV^ 

ts ioo°c, 6\%mzLxm^Mi9i-ibmm<DRfo&ft?~t\zi.i9, m. 

&-&$sM>b L-Xmmit^ (568 mg, 2.51 mmol, 41.8 %) ^r#fc D 
20 ^-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 5.56 (1H, s), 6.13 (1H, m), 6.70 (2H, brs), 

6.74 (1H, d, J=8. 0 Hz), 7.09 (1H, t, J=8. 0 Hz), 7.29 (2H, m), 8.05 (1H, s), 
11.28 (1H, s). 
[0 4 6 6] 

M5tff!ll 9 5-2 4- (6-7-;;^ 4 > K— /V 

25 - 1 -Xslstf^m * ^-/^T ^ K 

6 - ( 1 > K— A— 4 -^/V^-drv-) try ^ v ? >'- 4 i )VT % ^(300 mg, 
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1.33 mmolK 7^jt^ h V #A(83 mg, 2.1 mmol, 60 % in oil) s y N 
- ^ f^^/WV — h (314 mg, 2. 07 mmol) &f$^XMl&:M 5 - 1 t |sp|SI<D^fe^ 
£ "9, M^lt^i^ UTflfB'f^^ (279 mg, 0.985 mmol, 74.0 %) £r#fc 0 
^-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 2. 82 (3H, d, J=4. 4 Hz) , 5. 64 (1H, s) , 6. 39 
5 (1H, d, J=3. 6 Hz), 6.77 (2H, brs), 6.94 (1H, d, J=8. 0 Hz), 7.27 (1H, t, J=8. 0 

Hz), 7.75 (1H, d, J=3. 6 Hz), 8.04 (1H, s), 8.12 (1H, d, J=8. 0 Hz), 8.15 (1H, 
m) . 

[0 4 6 7] 

MSffill 9 6 4- (6- (3, 3 — y>x^/^r> K) t° V % v^- 4 — W 
10 t^r^) 4 ^ 1 z^Zk^j^M ^ § K 

HJiMl 9 5 ■VUhfrhf' ( P?3fi£(94: mg) N 5 > (0. 10 ml, 0.96 mmol) 

^m^xmmm 5 ^ mm^^m^ «t 5 „ ^#.m h b h t b-cfiiB{b^ (54 mg , 0. 14 

mmol) %:^fz. 0 

'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 1.04 (6H, t, J=6. 8 Hz), 2.82 (3H, d, J=4. 0 
15 Hz), 3.34 (4H, q, J=6. 8 Hz), 6.41 (1H, d, J=3. 8 Hz), 6.98 (1H, d, J=8. 0 Hz) , 

7.28 (1H, t, J=8. 0 Hz), 7.36 (1H, s) , 7.76 (1H, d, J=3. 8 Hz) , 8.14 (1H, d, 
J=8. 0 Hz), 8.17 (1H, m), 8.35 (1H, s), 9.34 (1H, s). 
ESI-MS : 383.31 (M+H), 405.22 (M+Na) . 
CO 4 6 8] 

20 HftfeM 197 4— (6- (3— (2 — -Ja^=f-;VT ^ J x^/k) W K) t° V 

mmm 195 -e# btifr ^ (94 mg ) N 2 - ^x^t 5 y ^jvt 5 ^ (0. 14 

ml, 0. 96 mmol) £j^T||«!j 5 t «t tJ N £ bT^lB^ 

4fe(49 mg, 0.12 mmol)^#fc 0 
25 X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 0. 93 (6H, t, J=7. 0 Hz) , 2. 45 (6H, m) , 2. 82 

(3H, d, J=4. 0 Hz), 3.14 (2H, m), 6.40 (1H, d, J=3. 4 Hz), 6.98 (1H, d, J=8. 0 
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Hz), 7.04 (1H, s), 7.28 (1H, t, J=8. 0 Hz), 7.45 (1H, ra), 7.76 (1H, d, J=3. 4 
Hz), 8.14 (1H, d, J=8. 0 Hz), 8.17 (1H, m), 8.32 (1H, s) , 8.65 (1H, brs). 
ESI-MS : 426. 27 (M+H) . 
[0 4 6 9] 

Hi 1 9 8 4- (6- (((4- (b°n!J^y-l-^;l/) t^Uv^-l- 

1 9 5 -e#btbfcfra^(94mg) N 4- (t°D^^y-l { ;V) fcr^JJS? 

^ (148 mg, 0. 96 mmol) £rffl V^^ffiM 5 £ |pl«©^jfejz: ± t) „ *&fe&£,B, t LT«K 
fBjb^#/ (57 mg, 0. 12 mmol) £r#fc G 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.22-1.35 (2H, m), 1.64 (4H, m) , 1.78 (2H, 
m), 2.13 (1H, m), 2.45 (4H, m) , 2.82 (3H, d, J=3. 2 Hz), 2.89 (2H, m), 3.94 
(2H, m), 6.40 (1H, m), 6.98 (1H, d, J=8. 0 Hz) , 7.26 (1H, s) , 7.28 (1H, t, 
J=8. 0 Hz), 7.76 (1H, m), 8.13 (1H, d, J=8. 0 Hz) , 8.16 (1H, m), 8.35 (1H, s) , 
9.35 (1H, s). 
ESI-MS : 464. 35 (M+H) . 
[04 7 0] 

Hi 199 5- (2- (3- (3 - g^jyVT ^//p \f ;V) r> W K) tf 

1- (4-^pnt°!Jv ? y-2-^;l') —3— (S-^xf^r^y^ntVl-) 
<>^T(30 mg, 0.11 mmol)£r^ h^f^-* S — /Kl. 1 ml)^J|?U fy^I 
illS (24 mg, 0.22 mmol) N 5 - 7 5 /-f > F^- 1 ^ f ;l/7 ^ 

K (22 mg, 0. 12 mmol, M&l 2 18-2) $r*P^, 130°C7? 2 H#FM# bfc D MM 

A^D-7h^77-f- (I±^!JV7NH, ^-^i^-^ : g^^^^/^= 1 : 3 
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ifct^Vl—BfeBfe^^vu : / $ J—)V= 9 3:7) {3:Tft®JU WtM&ffljfck IT 
flfS^-g^ (8 mg, 0. 018 mmol, 17 %) £r#7c 0 

J H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.94 (6H, t, J=6. 8 Hz), 1.54 (2H, m), 
2.37-2.46 (6H, m), 2.83 (3H, d, J=3. 6 Hz), 3.16 (2H, m), 6.42 (1H, d, J=5. 8 
5 Hz), 6.63 (1H, d, J=3. 2 Hz) , 6.73 (1H, s), 7.07 (1H, d, J=8. 8 Hz), 7.37 (1H, 

s), 7.76 (1H, d, J=5. 8 Hz), 7.80 (1H, m), 8.08 (1H, m) , 8.19 (1H, d, J=8. 8 
Hz), 8.66 (1H, s), 8.81 (1H, ra), 8.86 (1H, s) . 
ESI-MS : 438. 36 (M+H). 
[0 4 7 1] 

M3grMl9 9-l 7ai~/U ( 4 - g g a bf V v^V— 2 M — N — (^^c 

2-7U-4-^PP ¥9^X5. 00 g, 38. 9 mmol N Si^l^ 0 2/3 2 8 

15 (17.9 ml, 128 mmol) ^JP^lfCo ft£r;jC?$fc-Cjfc#T\ ^PP^7 3:^;Kl4.6 

ml, 117 mmol) ^r^T U M.fcT 1 . 5 W fflMW bfc D KJS^^SttK-B^^^^- 

20 tiU, £ LTafSB-fb^O. 77 g, 10. 2 mmol, 26. 3 %) £r#fc 0 -©^ 

TMI3-ftS-a-#> (3, 89 g, 10.5 mmol, 27.1 %) £r#fc D 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 7. 20 (4H, d, J=7. 6 Hz) , 7. 30 (2H, t, J=7. 6 
Hz), 7.44 (4H, t, J=7. 6 Hz), 7.68 (1H, dd, J=l. 6, 5. 2 Hz), 8.21 (1H, d, J=l. 6 
25 Hz), 8.60 (1H, d, J=5. 2 Hz) . 

[0 4 7 2] 
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iOtff!ll9 9-2 1- (4-^PPblv ? y-2 i/V) -3- 

(4— punt 0 }) i?^- 2-4 s^) — N — (17 ^ / ^v^/VtJ^/v) 
% ;W* ^ — h (738 mg, 2. 00 mmol) £rN, N-i?^f;^AT5 K(8.0 ml)^ 
5 $?L, N, N — v^^vk— 1 , 3— 5?T 3: / 7°n^y(l. 57 ml, 10. 0 mmol) £r#[J 

— ^W) fcttU gfeftfejft^lfei: bTaHB-fk;^4*(309 mg, 1.09 mmol, 

10 54. 3 JO £r#fc„ 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 0.92 (6H, t, J=7. 0 Hz), 1.54 (2H, m), 
2.35-2.44 (6H, m), 3.16 (2H, m), 7.02 (1H, d, J=5. 6 Hz), 7.54 (1H, s) , 7.73 
(1H, brs), 8.13 (1H, d, J=5. 6 Hz), 9.31 (1H, m). 
[0 4 7 3] 

15 mmm 200 5- (n- ( 2 - (3- (3 - -j^jvt % ; t"p two £ w 

K) try v?>--4 — f/v) -N-^^yi^T K— 7k- 1 ^ 

5- (N-^W^;) >- V—JV— 1 — ^^7 5 K(22 mg, 

0.11 mmol) N 1- (4-7 0nt°'J^y-2 < >V) -3- ( 3 - v^^/KT 3 

20 / fc°/k) >> (30 mg, 0. 11 mmol s W&ffl 19 9-2), \f V i^>^MM(25 

mg, 0. 22 mmol) &JBV>T|£J£0i| 1 9 9 t PliO^feti «9 > gfcjtfefifcfc £ LTl 
IB-fb-o-^ (6 mg, 0. 013 mmol, 12 %) £r#7h„ 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 0.91 (6H, t, J=7. 0 Hz), 1.51 (2H, m), 
2.34-2.43 (6H, m), 2.83 (3H, d, J=4. 0 Hz) , 3.13 (2H, m), 3.23 (3H, s) , 6.11 
25 (1H, d, J=6. 0 Hz), 6.40 (1H, s), 6.70 (1H, d, J=3. 6 Hz) , 7.10 (1H, d, J=8. 6 

Hz), 7.44 (1H, s), 7.69 (1H, d, J=6.0Hz), 7.84 (1H, d, J=3.6Hz), 8.14 (1H, 
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m), 8.27 (1H, d, J=8. 6 Hz), 8.76 (1H, s), 8.78 (1H, brs). 
ESI-MS : 452. 38 (M+H). 
[0 4 7 4] 

Mjtffil2 0Q-l 5- (N-y^v^T^/) 4 >- V—Jl-— 1 — /Vi^lsWk y 

5 — T 5; / ^ >- K— /l>— 1 y 5 K(22 mg, 0. 11 mraol. ®5t 

W218 - 2)&ry ? J — M5. 5ml)^|g^?U -<^^ b V TV—JV- 1 --f/l/y 
^/—/K434 mg, 2. 91 mmol)^P^lfc 0 iS^^lt^^^f ft Lfcfctf). y ^ / — /V 
(5. 5 ml) 3ri£JP Ltti $ ii\ mUX* 1 . 2 5 H#PbW# bfc 0 ^<7)g| 6 0 °C \Z-X 

i ufc c bfc^^r^, y ^ y -^-«$#\ ffcil u 

M£JiNlr(421 mg)%#fc 0 ^H^N, N-y^fMM7-; K(4.2 ml) - y ^ 

/— /p(2i mi)M^«^^?b, t«#T, Jkmikfrvm-rh y !>a(99 m g , 

2.63mmol)^rJPx., 1. 5B#f B l^#bfc 0 r r. b U 9 (99 mg, 

2. 63 mmol) SrilJn U itT'^bt 1 2 «#bfc„ 5fe^#fc|g^(D«^« 
J±T^U%bfLfcM^. TK*^* 1 ?*-^ b !J t>A(342 mg, 9. 02 mmol) 

fc 0 g|^!)*^7A^nvh (f±yyyTBW-3 0 0, ^^f-^- 

y ^ y — /^) fcT»Mbfc 0 #b;frfc$f^l^^^W-!!®P£ 

fB'ffc'^ (255 mg, 1. 25 mmol, 43. 1 %) £r#fc„ 

X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 2.66 (3H, s) , 2.78 (3H, d, J=4. 4 Hz), 5.32 
(1H, brs), 6.42 (1H, d, J=3.6Hz), 6.56 (1H, d, J=2.4Hz), 6.57 (1H, dd, J=2. 4, 
9.0 Hz), 7.61 (1H, d, J=3. 6 Hz), 7.84 (1H, d, J=4. 4 Hz), 7.93 (1H, d, J=9. 0 
Hz). 
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[0 4 7 5] 

iiM2_01 5- (2- (3, 3-^^^') VW^-A-J/l'T 

5- (2-75 7 t o y y) ^Kwu— i 7 

a =/^T 5 K (69 mg, 0. 20 mmol) Stt 1 h7t K n 7 7 ^ (14 ml) KWM t> h U ^ 
f/W7 5 V (0. 055 ml, 0.40 mmol) «r*|Jx./c^ N 7k/£ti#T^ n n 3*^:7 * — 
(0. 038 ml, 0. 30 mmol) SrJnfcfco ^ <©^JE£3&$£<£> 5 ^ 7. 0 ml Srgrj^SS^ U 
r.^xSr«JBET*3MlU^:o -tb^rN, N-^^f;^A7^ K(l. 0 ml) ^?§^?U 
i?xf;V7 3: ^(0. 031 ml, 0.30 mmol) &fQ^XMM$l 2 7 £ IrIES 3r fx V\ 

(i-Cilb, gfeHfe3l$*i: LTMIB'fL^ (2.0 mg, 0.005 mmol) £r#7c 0 
l H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1.07 (6H, t, J=7. 0 Hz), 3.33 (4H, m), 6.52 
(1H, m), 6.72 (1H, m) , 7.14 (2H, m), 7.40 (3H, m), 7.52 (1H, s), 7.66 (2H, 
d, J=7. 6 Hz), 7.83 (1H, d, J=6. 4 Hz), 8.04 (1H, d, J=2. 8 Hz), 8.18 (2H, m) , 
8.65 (1H, s), 10.03 (1H, s) . 
ESI-MS : 443. 29 (M+H) . 
[0 4 7 6] 

M3affil2 0 1 — 1 5 - ^ f 7 K-^~ 1 7a^7U' 
Tk^b^ h V 17 A (802 mg, 20. 0 mmol, 60% in oil) ^rN, N-v 5 ^ f/l'^/VAT 
3 K(40ml)^^M$^ 5 — ^ b Us( 1/ F— JV (2.50 g, 15.4 mmol)#Hx. N 
~CS O^WSM^bfco ^y^7yi7x^/K2.01 ml, 1. 23 mmol) ^JH 

£ 1 - 5 E>|flM*# Ufc 0 RJ^^^tR (80 ml) X., Sit? 30^ 

miT % ^ t \Z £ V „ &Jt£*Nfc£ UTSCS^"^* (3.53g, 12. 3 mmol, 79.8%) 

&#7c 0 
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X H-NMR Spectrum (DMS0~d 6 ) 6 (ppm) : 7.00 (1H, d, J=3. 6 Hz), 7.16 (1H, t, J=8. 0 
Hz), 7.40 (2H, t, J=8. 0 Hz) , 7.65 (2H, d, J=8. 0 Hz), 8.17 (1H, dd, J=2. 4, 
9. 2 Hz), 8.25 (1H, d, J=3. 6 Hz), 8.36 (1H, d, J=9. 2 Hz), 8.62 (1H, d, J=2. 4 
Hz), 10.30 (1H, s). 
5 [0 4 7 7] 

££3101.12 0 1 — 2 5-T^y-<^K— /V— 1— ^/M^lfe 7x^;u7^ K 
5 — — fn-fy K-;l/- 1 —Zi 7x-/V7 5 K(3. 53 g, 12. 3 raraol) 

£r^*/— /K250 ml) fc^j&U 7K (50 ml), «»«t&(2.75 g, 49.2 mmol), % 
fbT ^^-^ <7 A (5. 26 g, 98. 4 mmol) ^U^U 8 0 °CX* 2 Bt^DSfW Ufc D 

^-;^—^;vx-mmk^L^r^> ^bK£Y), ?»feSj v 7^ i: LT^ta^^ (681 mg, 
15 2.71 mmol, 22.0 %) £#fc 0 ff^iJ±Tlif> 9 MrtZ. t \Z. 

X . (— #;iH) ^ L-T*Ifa^##> (590 mg, 2. 35 mmol, 19. 1 %) 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 4.80 (2H, s) , 6.48 (1H, d, J=3.4Hz), 6.59 
(1H, dd, J=2.4, 8. 8 Hz), 6.71 (1H, d, J=2. 4 Hz), 7.09 (1H, t, J=7. 6 Hz), 7.34 
20 (2H, t, J=7. 6 Hz), 7.61 (2H, d, J=7. 6 Hz), 7.84 (1H, d, J=3. 4 Hz), 7.88 (1H, 

d, J=8. 8 Hz), 9. 79 (1H, s). 
[0 4 7 8] 

Mjj&ffil 201-3 5-(2-r^/n°y i?^— 4 —>t)VT % J ) d ^ Enzkz: 

25 2-75y-4-^not°!J^y(500 mg, 0. 446 mmol) SrN — ^vVfc°n U 

(5. 0 ml) \Z.mU U t° y ^^^(750 mg) „ 5-757^^ K^- 1 -UtV 
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tf^lfe 7x^7 5 K (408 mg, 1. 62 mmol) SrJnx., 100 o CX? 6 . 5 B£[HJ^# b 

6 r t fcl <£ 19 , mM&%kMi t VXmm^t^ (188 mg, 0. 464 mmol, 35. 7 %) £r# 
7^1 o 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppra) : 5.45 (2H, m) , 5.99 (1H, d, J=2. 0 Hz), 6.10 
10 (1H, dd, J=2. 0, 6.0 Hz), 6.69 (1H, d, J=3. 6 Hz), 7.07 (1H, dd, J=2. 0, 8.6 

Hz), 7.12 (1H, t, J=7. 6 Hz), 7.37 (3H, m), 7.56 (1H, d, J=6. 0 Hz), 7.63 (2H, 
d, J=7. 6 Hz), 8.00 (1H, d, J=3. 6 Hz), 8.14 (1H, d, J=8. 6 Hz), 8.26 (1H, s) , 
9.98 (1H, s). 
[0 4 7 9] 

15 mMM 2 0 2 5- (2- (3- (3 - ^x^;U7 bW » W K) tf 

5- (2-757 t°]j^y-4-^/i/75y) -f yK-^-i-*;^yt 7 

x^;U7 5 K (69 rag, 0. 20 mmol.M^J 2 0 1 - 3)£r^ h?t Kn77^(14ml) 
fcSMU b U xf^7 5 ^(0. 055 ml, 0. 40 mmol) £rflJJx.;fc#s zfcJfriJt#T^ n 
20 P^fi7 ^~/K0. 038 ml, 0. 30 mmol) ^Bx.fc 0 ^©gjSM© 5 7.0 ml 4: 

BU&#te5|£ LfcaS •? Sr«£ET*iMlbfe. r^^rN, N-^7f^*;^7 5 R(l. 0 

ml)^^^b>N, N-v 5 ^^-/^— 1, 3 -'^7 5 y7°n^^(0. 047 ml, 0. 30 mmol) 
^ffiV^t^»M2 0 1 irIH^<D^^ffV\ # 6> T L C 7° l>— h 
(S±^P^7NH, : g^^^Vl//^ 7 —;V= 10/1) ^TftM 

LTlIfB'fb'g^ (3 mg, 0. 006 mmol) £r#7c 0 
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L H-NMR Spectrum (DMS0-d 6 ) 5 (ppra) : 0. 93 (6H, t, J=7. 0 Hz) , 1. 53 (2H, m) , 2. 42 
(6H, m), 3.18 (2H, m), 6.43 (1H, d, J=5. 6 Hz) , 6.70 (1H, s), 6.75 (1H, s), 
7.12 (2H, m), 7.38 (3H, m), 7.64 (2H, d, J=8. 0 Hz), 7.76 (1H, d, J=5. 6 Hz), 
8.03 (1H, s), 8.16 (1H, d, J=9. 2 Hz), 8.70 (1H, s), 8.78 (1H, m) , 8.86 (1H, 
5 s), 10.01 (1H, s). 

ESI-MS : 500.54 (M+H). 
[0 4 8 0], 

ggUM 2 0 3 5 — ( 5 - i/T J — 2 - (3- ( 2 — ^xf;V7 § J t? 
10 g K 

/I'tf^Bfe 7x=A'7$K (60 mg, 0.16 mmol) , h D xf/l'T 5; (0. 056 ml, 
0. 41 mmol) N ^ b n^7x=/V(0.082 ml, 0. 66 mmol) SrfflV^T^itM 5 — 2 £ 

15 /I/T 5 ^(0. 115 ml, 0. 81 mmol) £rJlV^T|li&#!l 5 tmM<D^mz£ t> . 

& £ UX^ta'fb^^ (63 mg, 0. 12 mmol, 76 %) £r#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0.92 (6H, t, J=7. 0 Hz), 2.38-2.46 (6H, m), 
3.09 (2H, m), 6.75 (1H, d, J=3. 8 Hz), 7.03 (1H, brs) , 7.13 (1H, dd, J=6. 8, 
7. 6 Hz), 7.18 (1H, dd, J=2. 0, 8. 8 Hz), 7.38 (2H, t, J=7. 6 Hz), 7.48 (1H, d, 
20 J=2. 0 Hz), 7.65 (3H, m), 8.07 (1H, d, J=3. 8 Hz), 8.21 (1H, d, J=8. 8 Hz) , 8.25 

(1H, s), 8.87 (1H, s), 9.21 (1H, brs), 10.06 (1H, s). 
ESI-MS : 511.53 (M+H). 
[0 4 8 1] 

25 SSatffll 2 0 3 - 1 5- ( 2 —T % 7 ~ 5 ->77 bT U v^— 4 }VT % / ) 

^ K— /P— 1 — # /Vzff ^jfe Z 5E — /^T g K 
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2— T 3: 4-^DP-5-^r; t°P v^(200 mg, 1.30 mmol. ®Bt#>I 2 1 
5-2)£r^b=3r^^/— A-(13.0 ml) \<1^M U 5-757^^ K^^- 1 — 
^7/1/^^^ Z7^=^;UT 3 F (408 mg, 1. 62 mmol. 2 0 1-2). t? U 

(315 mg, 2.73 mmol) £r2)Px.. 130°C^r 4 B#r»Ba# Ufc D 

^57>f- (|±vy^7NH, ^=¥1^ : S^Sfe^^/^= 2 : 3 ~H^^~Fv^~ 

io /t^-Tvi^gfc^. ^Mi - 6 - 1 K i «9 . m&ffi&t L-xmrnib^mini mg, 

0. 464 mmol, 35. 7 %) £r#7c 0 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 5.77 (1H, s), 6.40 (2H, brs), 6.74 (1H, 
d, J=3. 6 Hz), 7.13 (1H, t, J=7. 6 Hz), 7.17 (1H, dd, J=2. 4, 8. 8 Hz), 7.38 (2H, 
t, J=7. 6 Hz), 7.46 (1H, d, J=2. 4 Hz), 7.64 (2H, d, 3=7. 6 Hz), 8.04 (1H, s) , 
15 8.05 (1H, d, J=3. 6 Hz), 8.20 (1H, d, J=8. 8 Hz), 8.35 (1H, s) , 10.04 (1H, s) . 

[0 4 8 2] 

jfej 2 Q 4 5- (5-i^T7-2- (((4- (b°n V 1 ( /V) t°-< 

20 5- (2 - 7^/-5-v'7y v^y-4 — f/V7 5 7) >f >-F— /V— 1 — # 

7l/7j^g£ 7x^/^7 3 F (60 mg, 0. 16 mmol. 2 0 3- 1). bV ^-J~}V 

T5^(0.056 ml, 0.41 mmol). ^ P n ^7x^(0.082 ml, 0. 66 mmol) . 4 
— 3 v 5 ^— 1 — -f 71/) fcV^y v ? >'(126 mg, 0. 81 mmol) £f JlV^||jj&$j 2 0 

3 1 w\M(D%:m%ft^, m&^Mit vxmmit^ (73 mg , 0.13 mmoi, 82 %) 

25 £f#7C 0 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 1.17-1.28 (2H, m), 1.62 (4H, m) , 1.73 (2H, 
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m), 2.07 (1H, m), 2.42 (4H, ra) , 2.80 (2H, m), 3.87 (2H, m), 6.75 (1H, d, J=3. 6 
Hz), 7.13 (1H, t, J=7. 6 Hz), 7.18 (1H, d, J=8. 8 Hz), 7.38 (3H, m), 7.48 (1H, 
s), 7.64 (2H, d, J=7. 6 Hz), 8.07 (1H, d, J=3. 6 Hz) , 8.20 (1H, d, J=8. 8 Hz), 
8.30 (1H, s), 8.87 (1H, s), 9.20 (1H, brs), 10.06 (1H, s) . 
5 ESI-MS : 549.48 (M+H). 

[0 4 8 3] 

jii2 0 5 5- (N- (2- (3- (3-^x^7^yyPb°;^) frW 
K) - 5 —*/7 J t°U v^-4 — f/ip ^ y 1 - 

10 5- (N- (2 -75 / - 5 -v-T/ try 4--Y/I/) -N-^f;V7 5 7) 

^ V K^-/l^— 1 — ^/M^Bfe ^ 3: K (13 mg, 0. 041 mmol) „ ^ p p 3=|g:7 

^-yl^(0. Oil ml, 0.089 mmol), h ]) ^^-;UT 5: ^ (0. 014 ml, 0. 10 mmol) . N, 
N — S*r.^vl>— 1, 3 — i?7 5 /7°n^°y(0. 032 ml, 0. 21 mmol) ^M^XMM 
M2 0 3 £|i«<D£^£rfT 5 iit±9s ftS&*£i8i£ LTfIf3fcl^(13 mg, 

15 0.027 mmol, 67 %) £r#fc 0 

X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 0.92 (6H, t, J=7. 0 Hz), 1.53 (2H, m), 2.41 
(6H, m), 2.82 (3H, d, J=4. 0 Hz), 3.14 (2H, m), 3.29 (3H, s) , 6.65 (1H, d, 
J=3. 6 Hz), 7.09 (1H, s), 7.13 (1H, dd, J=2. 0, 8. 8 Hz), 7.45 (1H, d, J=2. 0 
Hz), 7.74 (1H, brs), 7.84 (1H, d, J=3. 6 Hz), 8.10 (1H, s), 8.15 (1H, m), 8.23 

20 (1H, d, J=8. 8 Hz), 9.27 (1H, s). 

ESI-MS : 477.40 (M+H). 
[0 4 8 4] 

M3tffiJ2 0 5-l 5- (N- (2-75/-5-^7yh o yv ; y-4-^^) 
2-7^y-4-^na-5- W 7 t° V i?^ (27 mg, 0. 18 mmol N Mag^il 2 15 
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-2), 5- (N-^W?y) 1 — jjjv&i/Wt ^ f ;V7 5 K(30 

mg, 0. 15 mmolk tf P I'jfilKft (38 mg, 0. 38 mmol) Sr/BV^Ti&atM 2 0 3-1 
£ l^8l<E>3Mfete J; *9 N bT^IB'fL^ (13 mg, 0.041 mmol, 35.7 %) 

^-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 5.77 (1H, s), 6.40 (2H, brs), 6.74 (1H, 
d, J=3. 6 Hz), 7.13 (1H, t, J=7. 6 Hz), 7.17 (1H, dd, J=2. 4, 8. 8 Hz), 7.38 (2H, 
t, J=7.6Hz), 7.46 (1H, d, J=2.4Hz), 7.64 (2H, d, J=7.6Hz), 8.04 (1H, s) , 
8.05 (1H, d, J=3. 6 Hz), 8.20 (1H, d, J=8. 8 Hz), 8.35 (1H, s) , 10.04 (1H, s) . 
[0 4 8 5] 

0 6 Nl-^f/l/-5- (2- (Tif^v^- 1 

T^/-4-t°y -J/v) Hr^y— l H- l — 4 iy Y^z2kMJ±d$^t % K 

m^M5 - 2^^-m.^fhtz.-y^^7v n- (4- (l- 

=-?V— 1H— 5 — f y KU n ^ri/) - 2 - fcf i; 5?^) -N- (7 ^ y ^i/^/l^ 
c^A-) ^7/W^y— h (116mg, 0.222mmol) ON, N — S?;* f;^;VA7 ^ K(lml) 
iltT^ S f-*J^/&&M. (104mg, 1. llmmol) i f U xf;l/7 ^ ^ (0.155ml, 

1. llmmol) JtMx-, S£tT«#tfc 0 K^Sr^^^^^TK-e^iaU 

>-=l : l^^^T^, H^^mbTtlia-fb^ (50mg) £r|£,Hi:LT 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 2.03-2.13 (2H, m), 2.83 (3H, d, J=6. 2 Hz) , 
3.99 (4H, t, J=7. 9 Hz), 6.54 (1H, dd, J=2. 2, 6. 7Hz), 6.68 (1H, d, J=3. 9 Hz), 

7.03 (1H, dd, J=2. 2, 8. 3Hz), 7.35 (1H, d, J=2. 2 Hz), 7.41 (1H, d, 1=2. 2 Hz) , 

7.87 (1H, d, J=3. 9 Hz), 8.04 (1H, d, 1=6. 7 Hz) , 8.03-8.20 (1H, m), 8.28 (1H, 
t, J=8. 3 Hz), 8. 88 (1H, s). 
[0 4 8 6] 

jli 2 O 7 Nl— J^vi"— 5— (2- (Tif^v^- 1 jv) 
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r^/-4 — tfp iH-i--fy KrzkMjM: § E 

$^t$J5 5 - 1 Tr^^$tLfc ~7^~>V N- (4- (1- # 
;P#^-lH-5-^yF!Jn^) - 2 - t° ]J vvk) -N- (7^7 

h (120rag, 0.224 mmol) t % N, N-^fy^M7^ K 
5 (1 ml), TH^iS^MMIfc (105mg, 1. 12mmolk b U 5 ^ (0. 156ml, 

1. 12mmol) ^b!MJ2 0 6 <b [rI^^^ J; 9*112^-^ (50rag) 

'H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1.19 (3H, t, J=7. 9 Hz), 2.04-2.13 (2H, m) , 
3.27-3.36 (2H, m), 3.90 (4H, t, J=7. 0 Hz), 6.52 (1H, dd, J=l. 9, 6. 5 Hz) , 6.67 
10 (1H, d, J=3. 9 Hz), 7.02 (1H, dd, J=l. 9, 8. 4 Hz), 7.34 (1H, d, J-1.9Hz), 7.42 

(1H, d, J=1.9Hz), 7.90 (1H, d, J=3. 9 Hz)*, 8.05 (1H, d, J=6. 5 Hz), 8.21 (1H, 
t, J=6. 5 Hz), 8.28 (1H, d, J=8. 4 Hz), 8.88 (1H, s) . 
[0 4 8 7] 

jjj 2 Q 8 Nl-^P7"Pb>-5- (2- (Tif g; V- 1 — 4 Zk#Zk 

15 tf~M T^y — 4-b°U i?/V) ^-^r->— 1 H - 1 f ^ KriZk^Zk^i±± § K 

$1016 8 i:|Rl«^^-C#bnfc7^=/l' N- (4- (l-^/^n^ntW 
7^;^/^;V-lH-5-^yK!)^) ^^rv-- 2 - t°U vM') — N- (7 
x/^^/V/jf^/v) ^;wv-hi7x^ N— (4— (l-^n7nt° 
5; y %;Vi$=.j>V— 1 H- 5 — >f is KU/W ^^-2-^!)^) 
20 —Wm&m (228mg)^N, N-^W/^7 5F (2ml), T^^^^Bfe 

£[ (194mg, 2. 07mmolk f U xf^7 5 y (0.29ml, 2. 08mmol) ^b$Ii20 

6 ^P^t&^ife^J; DSHB-fk^* (80m g ) Srefe^itttfco 

J H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0. 59-0. 65 (2H, m) , 0. 70-0. 78 (2H, m) , 
2.03-2.13 (2H, m), 2.73-2.82 (1H, m), 3.89 (4H, t, J=7. 1Hz), 6.52 (1H, dd, 
25 J=2. 0, 6. 6 Hz), 6.64 (1H, d, J=3. 9 Hz), 7.02 (1H, dd, J=2. 0, 8. 5 Hz), 7.34 

(1H, d, J=2.0Hz), 7.41 (1H, d, J=2. 0 Hz), 7.87 (1H, d, J=3. 9 Hz), 8.05 (1H, 
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d, J=6. 6 Hz), 8.23-8.30 (2H, m), 8.87 (1H, s) . 
[0 4 8 8] 

jjf J 2 0 9 Nl-^f;V-5- (2- (((4- Qe/Ufr P ^— 4 — f/V) t° 

OX*&$,£frlti (2- (4 -^"df-y t°^U v 5 ^- 

1 — - f /lo&/l>3j?:= A-) 75/-4-t°!)v f /V) t^-lH-l->fyK-;V* 

;V aj? =3f- -9- 5; K (476rag) O v 5 ^ n n y ^ ^ (3. 5ml) ^ ^ ft: ■=£ /l> sfr JJ > 
(228mg, 1.64mmol) N h U Tir b ^Vjtafrffcaf? £3fc"?- h U <7A(372mg, 1. 76mmol) s 

f^(0. 134ml, 2. 34mmol) ^U^m^X^^WlW bfc c R^SJRSrB^Sfe^^^i* 

^W7^^nvf (fiv'Uv'TNH, g|=gft;r:^vi>— y 9 y — /^) ^tS 

TifBft^i (HOmg) Sr^S i: UT#fc c 
MS Spectrum (ESI): 479 (M+l), 958 (2M+1). 
[0 4 8 9] 

Hii 2 1 0 (2- (((4- (T^f-^-l-^M t° 

- 1 — w ^ }fwk^k^i±±^ E 

»j4 0T*^^Hfc Nl-^f/V- 5- (2- (4-^-^y fcVS !J v»^- 

1 -^r/k^/v^^/p) r 5; y - 4 - 1° y ^-^r->- ih-i-^v 

/I^^rf" 5; K(555mg, 1. 36mmol) <Di?f PP^y(3. lml)W0.\^T^^-^^W^. 
^(179mg, 2. OOmmol), h V Ti? h *ci/7k&fcfr h V V A (434mg, 2. 05mmol) 

±ypy7NH, g^rc^^- y ^ y — /i^) teTttJULfco #E>frfc@ffc£r^ 
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MS Spectrum (ESI): 449 (M+l), 897 (2M+1) . 
[0 4 9 0] 

HiW 2 1 1 Nl-^f/k-5- (2- (((4- (v^^W-T^y) &<JL2. 
1/-1—^JV) T^y) Q 4 - ^^t^r^) -1H-1- 

^WlJ 4 0 T:^^ $ frbfc Nl-^f/V-5- (2- (l-^yt^^v 5 ^- 
1 — i }Vi$.^-;V) T^y-4-t°]; ^df--^- l H - 1 --f ^ K^/W^ 

A- # ^ K (558mg) Oi?^PP^V (4ml) ISt^if/V7 5 ^ 

(0. 199ml, 1. 92mmolk b U Ti? f ^r^k^it^ h P (436mg, 2. 06mmol) s 

g^^(0. 157ml, 2. 74mmol) b MMM 2 0 9 £ ft ^ife ^ £ V) HfB^^J|t) 

(20mg) Srj&Nl £: LT#fc„ ^fc^lfB'fb^Sr^tpjl^ 180mg £#fc„ 
MS Spectrum (ESI): 465 (M+l). 
[0 4 9 1 ] 

jiW2 12 Nl-^f/V-5- (2- (((4- (4-t: FP^y^y^y 
-1 — i/v) tf^yv^-l — iM TJL2) t° V v^- 4 -^?v 

%-*cis) — 1 H — 1 — <± 1/ V—7V$);V7$-%-f - g K 

1 — i ;V%;Vi$~;V) T^y — 4 — t°V *?/V) ^r^ris- 1 H - 1 f *S K— 

/l/7^ dp+j- ^ K (500mg) O^PP^y(3. 5ml) jg^fc 4 - t tT^< 
(174mg, 1. 72mmol) N h JJ Ti? h dp- vTfcpff'fbtf; C^"?" h P !>A(389mg, 1.84mmol) s 
&Wt (0. 141ml, 2. 46mmol) ^bWJ 2 0 9 £ IH^ft^jfe^ £ U tRIB-fb^ft 

(lOOmg) Sr^iH. £: LT#fc D 
MS Spectrum (ESI): 493 (M+l), 985 (2M+1). 
[0 4 9 2] 
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2 13 N 1 -/p 5 - ( 2 - U Vis— 1 — f 

r^y-4-^°y i h— ]^2t^jt^^± §; k 

Nl-7°nt>-5- (2— 7 — 4 — tfP vv^) t^i^- lH-l-^V K 
— /l^/l^^lh ^ K(477rag, 1. 54mmol) trh7t Kn77^ (5 ml) fc^i&fcT 
S#T b !J ^7 5 y (0.536 ml, 3.08 mmol) ^PP^t7i = 
)V (0. 389ml, 3. 85 mmol) ^Dis 2 RAKISH*! 5 bfc„ KJ^^^^tK^T^PX., 

TW^Vfr 0 SI$^N, N-^^f;v*;^7^ K (3ml) i t°n JJ v?y (o.27ml, 
3. 23mmol) £Jn^^Tft-^ii# Lfc 0 SJS&^&g^^^ £ TK^ia U W 

^Pvf (I±^iJ^7NH, gfc^n^vV- ^^y-/U^) tttlUfco 
(40mg) £r#fc 0 

^-NMR Spectrum (DMSO-d 6 ) 6 (ppm) : 0.93 (3H, t, J=7. 1Hz), 1.52-1.65 (2H, m) , 
1.74-1.82 (4H 5 m), 3.20-3.40 (6H, m), 6. 56 (1H, dd, J=2. 7, 6. 3 Hz), 6.68 (1H, 
d, J=3. 6 Hz), 7.04 (1H, dd, J=2. 7, 7. 6 Hz) , 7.37 (1H, d, J=2. 7 Hz), 7.44 (1H, 
d, J=2. 7 Hz) , 7. 94 (1H, d, J=3. 6 Hz) , 8. 08 (1H, d, J=6. 3 Hz) , 8. 23 (1H, t, 
J=7. 1 Hz), 8.28 (1H, d, J=7. 6 Hz), 8. 61 (1H, s). 
[0 4 9 3] 

MjtffiJ 213-1 Nl-^P \f)V- 5 - (2-T^/-4-t°y jr^j/ 
— 1 H— 1 —4 > K— A^T/Mfj^gig K 

mmwmnT, b^pii o 2 / 3 2 8 7 2 w ^ Mat© 4 - (ih- 

5 i 1/ K V JVOr^x/) - 2 - t° 0 V~f- % 1/ (487mg, 2. 16mmol N CAS No. 

41 7722-1 1-3) ©N, N-^^WMT 5 K (7ml) I^^KSt-ffc 
•7" h y ^ ; 6 0%oil (104mg, 2. 6mmol) &^UMWTj£* \Z.M%-fc 0 2 B#Ph131 
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#t7i^/VN-^D b>^;W?^ - h (465rag, 2. 6mmol) 4 R^IMISI^L 

500mg ^r#fc 0 
MS Spectrum (ESI): 311 (M+l). 
[0 4 9 4] 

2 1 4 Nl-^y7°PhW-5- (2- y i^y- 1 

^/i^) T^y-4-t°]j v^) ^-^r-^— iH-i-^fy KwkM^i § if 

Nl-^y/nt>-5- /-4-t°!J vW t^r^- 1 H- 1 — f 

V K— /I^/I^^f" 5 K (90mg, 0. 29mmol) tff7tKn77^ (2 ml) ^^SJ- 
T^S^-^s f #-f b ]J ^ y (0.121ml, 0. 868 mraol) ^nn^||7x 

=^;V (0.08ml, 0.633 mmol) ^Px., ^iB.T? 2 B#Hg$I# L7c d ^D^R^K^P 

(0.2ml, 2. 39mmol) ^Px.^S^T|^ii# Lfc 0 ^J&^£@^^f : Vl'£:7K~e# 

@au ^rtis^rMTKii^ b y ^^-C^bfco »ETlit> ^^U*^ 

mih^(D^m (65mg) &#fc„ 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.23 (6H, d, J=6. 8 Hz), 1.75-1.82 (4H, m) , 
3.28-3.46 (4H, m), 3.98-4.09 1H, m), 6.56 (1H, dd, J=2. 4, 6.0 Hz), 6.68 (1H, 
d, J=3. 6 Hz), 7.04 (1H, dd, J=2. 4, 8. 8 Hz), 7.37 (1H, d, J=2. 4 Hz) 7.42 (1H, 
d, J=2. 4 Hz), 7.84-8.00 (2H, m), 8.08 (1H, d, J=6. 0 Hz) , 8.28 (1H, d, J=8. 8 
Hz), 8. 61 (1H, s). 
[0 4 9 5] 
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214-1 Nl-^y^P \f)V- 5 - (2-T^7-4-t:°y 
l H- l —41/ K— /^/^^f-^ K 

S*#fflfCT^ iMSO 2/3 2 8 7 2f/^7Uy MBf ©4- ( 1 H- 
5 — 2 — t?y ^ (482mg, 2. 16mmol N CAS No. 

417722-1 1-3) £N, N — 5 K (7ml) „ TK^h"^ b 

])!>A;6 0%oil (94mg, 2. 57mmol) N 7i^N-/ y/nt>^?;W^-b 
(460mg, 2. 57mmol) SrffiV^TfiatM 2 13-1 £ |^J&:^^Kffifl^*»©jI£ift 
220mg £r#fc D 

10 'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1.22 (6H, d, J=6. 8 Hz), 3.97-4.08 (1H, m) , 

5.76 (1H, d, J=2. OHz), 5. 85 (2H, s), 6.14 (1H, dd, J=2. 0, 5. 6 Hz), 6.67 (1H, 
d, J=3. 6 Hz), 7.02 (1H, dd, J=2. 0, 8. 8 Hz) , 7.34 (1H, d, J=2. 4 Hz), 7.77 (1H, 
d, J=6. 0 Hz), 7.94-7.96 (2H, m), 8.27 (1H, d, J=8. 8 Hz) . 
[0 4 9 6] 

15 jjg 2 15 N 1 - * =f->V- 5 - ( 2 - (pj gi/kZ § Z ^ik^j^k) T ^ 7 - 

5 z 277 - 4 — vW ^-dr^— 1 H- 1 — 1/ E^V^L/j^jrita K 
M3t#iJ215-l (2-7^;-5-^7/-4-t:lv ? 

/vp 1 H - 1 >: K— ;±%J¥$^± % K 

20 (63mg, 0. 252mmol) IrN, N-^WM7 5 K (1ml) KMM^^, 7KM^t 

b V V J* l 6 0%oil (11. 6mg, 0. 29mmol) &&.mMWT&*\Z.1m%.f£o 30 9? 
f #t7x^/l^N-7 9 n lf;l/*;W^ - h (49. 5mg, 0. 277 mmol) SrJUx. 3 B#Rtjflfc 

25 Uv-TNH, gfcg^c^vP) JZ1"C»JS LT^fE^^ (12mg) XtW 1 - 7< 3vW- 5 

- (2-7^y-5-^7/-4-t°!jv ? ;l/) t^-lH-l-^yK-/l/^ 
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/Ptf^f-S K(17mg)£r#fc 0 

(2— 757- 5— -yT J — 4 

- tr P *?jv) ir^r^- 1 H— 1 — i 1/ V^-AsXAstfer-f- % K ; 

1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2. 58 (3H, d, J = 4. 6 Hz) , 2. 86 (3H, d, J 
5 =4. 6 Hz), 7.15 (1H, dd, J = 2. 0, 8. 3 Hz) , 7.20-7.28 (1H, m), 7.51 (1H, d, 

J = 2.0 Hz), 7.93 (1H, d, J = 3.0Hz), 8.22 (1H, q, J = 4. 6 Hz), 8.34 (3H, 
d, J = 8.3 Hz), 8.59 (1H, s), 9.51 (1H, s). 
[0 4 9 7] 

(2— 7 5 /- 5— VTV — 4 — fc°]J t^>-lH- 

io i-^yK-;v*/^>f^K; 

X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 2.85 (3H, d, J = 4. 9 Hz), 5.59 (1H, s), 
6.72 (1H, d, J = 2. 6 Hz), 6.87 (2H, brs) , 7.13 (1H, dd, J = 1. 6, 8.5 Hz), 
7.49 (1H, d, J =1.6 Hz), 7.92 (1H, d, J = 2.6 Hz), 8.21 (1H, q, J = 4.9 Hz), 
8.28 (1H, s), 8. 34 (1H, d, J = 8.5 Hz). 
15 [0 4 9 8] 

MMffl 215-2 2-75/-4-^PP-5-g-K^!?^ 
2-75 y-4-^nPt°!J Z?>(A. 72g,36. 7mmol) 

5 K (47ml). N— 3— K^^ v-W 5 K(10. 7g,47. 6mmol) ^P^lTH-^M# 

20 m^mWt-f- h V V J»X*&lMkVfc 0 ^BETftlib, TVl- ^f-^=l : lii 

^«JKSrJn^.@fr*itffit LTfllB^I^ (7. Og, 27. 5mmol) 2r#fc„ 
iH-NMR Spectrum (CDCla) 5 (ppm): 4.56 (2H, brs), 6.68 (lH, s), 8.32 (1H, s). 
[0 4 9 9] 

M&tffl 2 15-3 2-75y-4-^PP-5-v-7;b^v ? y 
25 2 15-2 bfc 2 -T 5 / - 4 - ^ n n - 5 - 3 — K t° 3J v 5 ^ 

(l.93g,7.58mmol) \z. 1 - * f-fV- 2-fP V Ki/(20ml) s Wb»p v (0.49 
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g,4.17mmol\ T h9^r^ h V ~7 a^=-}Vi$s7. ~7 ^ i??7 A(l.3 g ,1.12mmol) 

^BiT 1 3 0-1 3 5°C-tr 50#P B ^#bfc o &Jfc^\zm 0.28%(DT ^^ — T?k 

ioom u wm^^/^%:iM?LTmmm%ftM vM^^m.7k\z.xmm^, ^mm& 
^7k«^ h v *>^xm% bfc D m^Trnm u as$r^ v t> ^/vx 

(680mg) £r#fc c 

1 H-NMR Spectrum (CDC1 3 ) 5 (ppm): 5.03 (2H, brs), 6.58 (1H, s), 8.32 (lH, s). 
MS Spectrum (EI): 153(M). 
10 [0 5 0 0] 

§£itM2 15-4 6 — T § 7 - 4 - (1 H- 5 — ^ KJj /j^j^yQ ^a^y 

5 - t Kp > /^(313mg, 2.35mmol) <3> ^^V/^/^^r^ K(3 ml) 

^Mti#T7k^b^- h y ^ A (90 mg, 2.25mmol) ^R^fc 0 
15 1 mmmW^kU^M 2 l 5 - 3 T~&J& Lfc 2-T^y-4-^nn-5 - yj 
y^U-y 5 ^ (300mg, 1.96mmol) ^r^P^, 1 2 O 0 Cfw!jPf!& U 4B#P H W#bfc 0 

A^ovf (g±yyyTNH, g^cn^vi^) ^^bTS^tr-atf^^^^-a 
20 ^ £ri£J±illi b^— ^/V-^Dx., glft:^^^ IT, LIlfBfb^ (95mg, 

0.38 mmol, 59 %) £r#fc 0 

iH-NMR Spectrum (DMSOde) 5 (ppm): 5.59 (lH, s), 6.48 (lH, s), 6.82 (2H, s), 
6.92 (1H, dd, J = 2.0, 9.0 Hz), 7.40 (lH, d, J = 2.0 Hz), 7.46 (lH, t, J = 2.0 Hz), 
7.50 (1H, d, J = 9.0 Hz), 8.26 (lH, s), 11.30 (lH, s). 
25 [0 5 0 1] 

IIFJ 2 1 6 Nl-^f/V-5- (2- (t:°P^yy-l-^W^) 
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— 5 —*/T/ — 4 - tf U jy/U) $-3ri/— 1 H — 1 — 4 > K^^^^^f 

HifiM 2 15 Tr-^j^ UcN 1 — ^-/V- 5- (2-T57-5 - v'T 7 - 4 - t° 
U v 5 /!/) ^"df-v-— 1 H- 1 -4 1/ K^-/K*7/l^3rf-3: K(20mg) i:^ b 7 t Kn7 
9^ (0. 5ml) fcMMJlTSHHB*^ h U /V7 5 y (0.121 ml, 0.868 

mmol) 9 n n Sfe7 » ^/V (0. 08ml, 0. 633 mmol) "M^TQ 2 B#f?0$K# b 

}VK~7 5: K (0.5ml). k°n !) (0.013ml) SrAD&^i&KlTi^BM^ Lfc„ 

JEET**&U ffl^^!J*W7A^n^b (f±^l) ^rNH, gj-gftcc^vw 
1^K&3iT?5fc#\ «bTlIfB^^^^B B B (6mg) 

L H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 1. 74 (4H, brs) , 2. 85 (3H, d, J = 4. 4 Hz) , 
3.15-3.40 (4H, m), 6.72 (1H, d, J = 4.7 Hz), 7.15 (1H, dd, J = 1. 9, 8. 4Hz) , 
7.37 (1H, s), 7.50 (1H, d, J =1.9 Hz), 7.93 (1H, d, J = 4.7 Hz), 8.20-8.26 
(1H, m), 8.33 (1H, d, J = 8.4 Hz), 8.63 (1H, s), 9.28 (1H, brs). 
[0 5 0 2] 

jIM2 17 N 1 -^=f-JV~ 5 - (2 - ((4 - (b°P V I? is- 1 -4 ;V) \f-< 

l H- 1-41/ Krz/i^ik^i^JLg K 

^Ifi 2 15 -e^J55c bfcN 1 - * f-jv— 5 - ( 2 — T 57-5 —*sT J — 4 - \f 
0 vW t^^- 1 H- 1 R— /Wfr/l^^l^S: K(15mg, 0. 049mmol) <k 7^ h 

7kKP77y (O.BmlMziSi&fcTfiHW^i^ f #T b U ^7 ^ ^ (XT nl, 
0. 122mmol) ^po^7i-/V (14jul, 0. 072mmol) &MtL^ ^filr 2 B#fl03l 
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71/7^/1/^ T 5: K (0. 5ml) s 4 - ( 1 — tfn P -^—/V) (28mg, 0. 18mmol) 

tim-r ^ v v A-eftj* bfc 0 iffTii u y # <7Vv# 7 ^ ^ * f (§• 
^;v-^*^-z/=± ■. lWL&m&iz-xm^ mm^xmmk&i$)CQ%*Mt (6m g ) 

MS Spectrum (ESI): 488 (M+l), 975 (2M+1) . 
[0 5 0 3] 

10 mMM2 18 (2- ((4- (t°P y 1 — < yt^) t° 

- l H- l -4 i/ KriZk#Zk^i±±^ H 

(2-757-5- v"7 7 — 4 — tf U vvV-) 75/ - 1 H — 
1 — 4 1/ K— /l^/I^^I^ F (50mg, 0. 16mmol) ^fh7tKo77>' (lml) \Z. 
15 mU^Xmm^^:, W:WT W^^T 5 > (0.057 ml, 0.41mmol) ^na^ri 

-7^=-)V (0.041ml, 0. 325mmol) ^fflTf 2 0#Pb^# Lfc 0 SJft^^-Tk 

MJITiftlibfCo i$tN, N-v ? ^fMM7 5 K (0.5ml), 4- ( 1 - fc° 
n y v^/t^) tvyi/y (lOOmg, 0. 648mmol) ^P;t^&^T|^ii# bfc D ^ 

20 jfcm&wt^^^tTkxftmi^ ^mm^MTk^m-rvv^^xttrnvt^ uj± 

7^/— /V^) ^T*tMUIfB^1^3 (65mg, 0. 134mmol) ^r#fc D 
MS Spectrum (ESI): 487 (M+l). 
[0 5 0 4] 

25 mmmnnsxT (o^mx^m^t'o 

M&M 2 18-1 N 1 =Z 2L±Zkzi 5 b Q - 1 H- 1 > K— /V-^7/V^ 
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5-=fn^y K — 71/(0. 841g, 5. 19mmol) CO N , N — i? * f ^*;VA7 ^ K 
(0.5ml) f&$e^7K*'fb^ VV tyJ* ; 6 0 %oil (228mg, 5. 7 mmol) £r^S.^#T 
t^rSdPi^ 7x^M-^f/V*^^'-b (1. 02g, 6. 74mmol) ^rJn^ll-^^ 

X H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 2.88 (3H, d, J = 4. 4 Hz), 6.94 (1H, d, J 
= 3. 6 Hz) , 8. 03 (1H, d, J = 3. 6 Hz) , 8. 15 (1H, dd, J = 2. 4, 9. 2 Hz) , 8. 36-8. 43 
(2H, m), 8.59 (1H, d, J = 2. 4 Hz). 
[0 5 0 5] 

MMM. 2 18-2 N 1 —t^/V— 5 — T g I - 1 H- 1 — ^ V K-/V^;v^ 
®BfiM 2 18 — 1 -e^fifebfcN l — 5 — h n — l h— 1 — f ^ Kwv 

#/I/7j^f- 5; K (0. 32g, 1. 46mmol) ^ / —?V 6ml, 7K 2ml, fife 0. 32g N ifrffcT 

y^^^i,o.64g £r;bn;^ 2 BfBOyinff&gJfQ b7c 0 ^S^g^^^vi-i tKt^E 
Mtii, »i±TMUIfB'fb^210mg £r#fc 0 

J H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 2. 79 (3H, d, J = 4. 4 Hz) , 4. 73 (2H, brs) , 
6.48 (1H, d, J = 3. 6 Hz), 6.56 (1H, dd, J = 2. 4, 8.8 Hz), 6.68 (1H, d, J = 
1.6 Hz), 7.60 (1H, d, J = 3.6 Hz), 7.80-7.88 (1H, m), 7.89 (1H, d, J = 8. 8 
Hz). 

[0 5 0 6] 

18-3 Nl-^f;W-5-(2-7^-5-^7y-4-tf!;^ 

?y) r^y-iH-i -a >: v—^$>j^^ % k 
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WmM2 1 8-2-e^LfcNl-^^-5-7^y-lH-l-^yK-^ 
# ^ K (198rag, 1. 05mmol) \Z.W8&M 2 15-3 ~Vii$. L-fc 2-7^ / - 
4-^PP-5 —%/T J t°y v^(123mg, 0. 80mmol) N ^ b 3^:^ / (3 ml), 
tyv'yltl (186rag, 1.60mmol) £r>&n& 1 3 0 °C\Z.X 3 H#KI!fc# Lfc„ 

KlTffM bTfIfB'fl^#/ (llOmg, 0. 359mmol) £r#fc 0 
MS Spectrum (ESI) : 307 (M+l) . 
10 'H-NMR Spectrum (DMSO-d 6 ) 5 (ppm):2. 84 (3H, d, J = 4. 4 Hz), 5.75 (1H, s) , 6.39 

(2H, s), 6.66 (1H, d, J = 3. 2Hz), 7.13 (1H, dd, J = 2. 0, 8. 8 Hz), 7.42 (1H, 
d, J = 2.0 Hz), 7.82 (1H, d, J = 3. 2 Hz), 8.04 (1H, s) , 8. 08-8. 14 (1H, m) , 
8. 23 (1H, d, J = 8. 8 Hz), 8.30 (1H, s). 
[0 5 0 7] 

15 jjjjJJ (2- (3- (2-v^^vVT^ y ^/U) 

g W K) 7^/-5- v-T / - 4 - b° U vW TU-lH-l->{y K— 

$S5t^j2 1 8-3^lfcNl-^^-5- (2-T^y-5-i/T7-4 
— tf U 75/-1H-1— <y V~-A'jJA'& ! %"1f- 5: K (36mg, 0. 12mmol) Sr 
20 fb7tKn77y (2ml) ^im-T?«£*> ii^T h 1? ^9vl>T ^ (0. 1 

ml, 0. 72mmol) ^ P n ^^7^=^ (0. 037ml, 0. 29mmol) ^r^Px.. tlfit 1 2 B^RB 

K (0.5ml), N, N-^W^^W^ (0.1ml) Sr^P^L^^t-T^^ 
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fflggt^^su- * ? S — /l>3fO ICTjfrjRUBRfBfc^fcfo (25mg, 0. 056mmol) £r#fc„ 
MS Spectrum (ESI): 449 (M+l). 

'H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 0. 93 (6H, t, J = 6. 8 Hz) , 2. 37-2. 50 (6H, 
m), 2. 84 (3H, d, J = 4. 4 Hz), 3. 10 (2H, q, J = 6. 8 Hz), 6. 68 (1H, d, J = 3. 2 
5 Hz), 7.05 (1H, s), 7.15 (1H, dd, J = 2. 4, 8.8Hz), 7.44 (1H, d, J -3.2 Hz), 

7.70 (1H, brs), 7.84 (1H, d, J = 4. 0 Hz) , 8.14 (1H, d, J = 4. 4 Hz) , 8.24 (1H, 
d, J = 8.8 Hz), 8.25 (1H,' s), 8. 84 (1H, s), 9.21 (1H, s) . 
[0 5 0 8] 

2 2 0 Nl-^f;V-2-^f/V-5- (2- ((4- (tfppi^^ 
10 -1 — Qv) b°^y v^y-1 — QV) JjjUtf^U) 7-;/-5-'>7/-4-t° 

V 7U-lH-l-^fy K— A^A^L^t % E 

N 1 A*— Z—pt^/V— 5 - (2 — T 5. / — 5 —i/T/ — 4 - fcf V 

T^y— 1H— 1 — ^ K— /V^/V/j^+J- 5 K(84mg, 0. 249mmol) ^"r h *7 t Ko 
(lmDfc^S.fc-rSKSB;*^ ft#TbP^^/^T^^ (0.2 ml, 1.43mmol) 
15 ^an^7x^V (0.079ml, 0. 626mmol) tr^Dx., 2 H#|HHft# tfc D ^ 

«7^T«, ^J±TM§Lfc 0 ' #bttfcM 128mg ©5^ 80mg ^N, N-v^ <f~ 
;Vfr;VJ*T % K (0. 5ml) N 4 - ( 1 - tfn U v 5 —^) fcT^ U (173mg, 0. lllmmol) 

±i/yV7NH, * /^3fc) fcTffrjKb*fBte^4* (45mg, 

0. 083mmol) £r#fc 0 
MS Spectrum (ESI): 543. 5 (M+l). 
[0 5 0 9] 

25 WaSJS3N-r±^T©*"fe^J5)c Ufeo 

2 2 0 — 1 N 1 — v^^/P — 2 — ^^A^— 5-^hn-l H— 1 —4 
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2 — yt-^/V— 5 — ~ hn^fy K— /WO. 841g, 5. 19mmol)<DN, N — * f-jVi^jVJ^ 
T 5: K (0.5ml) ^M^7K*^^-b P $ ^ I 6 0%oil (94mg) &mUMWT%k* 
^P^i^^/Kft/W^/f PDF (0. 341ral) ^rJBx. 7 0 "C^nfft LT 4 BfHI 

^ifck-C^U MtK^^ b y f7ATrf^Lfc 0 ^JdETiSftlSU M^r^U^ 

^T*t^ bXMIB^fe 420mg Sr#fc„ 
MS Spectrum (ESI): 330 (M+55) . 
10 [0 5 10] 

M3fe#iJ2 2 0 — 2 N 1 —^zcf-jV— l — ff-jV— 5 — T $7 — 1 H- 1 — >f ^ 

M^!j2 2 0 — 1 CON 1-7 ^Vi>— 5 — =■ h n — 1 H- 1 ~4 1/ 

K(415mg, 1. 46mmol)^7^y— 7^8ml s 7K 2ml, 0. 42g, IftTV^^ 

15 r>A0.84g^P^. 2 B#TOmMrjfLbfc 0 ^ift&BfcIfe^?vt> U 

MfrTmm UlfBtel^ 322mg &r#fc 0 
MS Spectrum (ESI): 246 (M+l). 

X H-NMR Spectrum (DMS0-d 6 ) 8 (ppm) : 1. 10 (6H, t, J = 7. 2 Hz), 2.28 (3H, s), 

20 3.25-3.40 (4H, m) , 4.92 (2H, brs), 6.10 (1H, t, J = 0.8 Hz), 6.51 (1H, dd, 
J = 2.4, 8. 4Hz), 6.64 (1H, d, J = 2. 4 Hz), 6.89 (1H, d, J = 8. 4 Hz). 
[0 5 11] 

MMM 220 — 3 Nl — v^^vk— 2-7 tf-jV— 5— (2— r^y-5 - 

7 - 4 - 1° y -jm r ^ 7 - 1 h- 1 --r v Kr^k#zk3i±± § K 

25 ®BtM2 2 0- 2 1 -v^^Vk- 2 - 7^7k- 5-75/- 1 H — 1 f >- 

7^7V^=3f -y- 5; K(320mg, 1. 31mmol) fcWaW 2 1 5-3©2-7^7-4 
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— # xx v — 5 —%/T J h° V S?>"(140mg, 0. 92 mmol) N ^ h ^Zszcfr / — ;V{2. 5 ml) N 
fcrpS^fiSfclft (223mg, 1.92mmol) SrJUx. 1 3 0 °C^T 3 H#fTO# bfc c 

^TSftM LTflfB'fba^ (llOmg, 0. 359mraol) £#fc c 
MS Spectrum (ESI): 363 (M+l). 

X H-NMR Spectrum (DMSO-d 6 ) 8 (ppm) : 1.05-1.20 (6H, m), 2.36 (3H, s), 3.25-3.40 
(4H, m), 5.68 (1H, s), 6. 35-6. 37 (3H, m), 7.02 (1H, dd, J - 2. 0, 8. 4 Hz), 7.19 
10 (1H, d, J = 8.4 Hz), 7.30 (1H, d, J = 2. 0 Hz) 8.01 (1H, s), 8. 22 (1H, s) . 

[0 5 12] 

2 2 1 5- (5-3— K- 2- (3-^f;H)WK) fc°D^v^-4 
- 4 /j^jrvO — 1 H — F— /v— l - * gvkZ § K 

N- (5 — 3— K— 4— ( 1 - ^ f ^7 5 / 1 H-'f y . 

15 K— /I^— 5 — -OK^-^i/) try $ 2 -N- (7x7^^;^ 

AO #/W^— b (597 mg, 0. 919mmol) £rN, N-^fWA7 5F (3.0 
ml) \Z.mU £ it. O °Ca#Ti- 40% ^ 5 ^- ^ * / — (1.0 mL) 

?r*n^, ^OffiftSrft-fefe^fe^ $ hK 30#Kfll#L;fc„ RJt^TW^K (lOmL) 

20 iafi^jitSittj;^ flRIB-fb^ft (367 mg, 0.787 mmol, 86 %) £r6fefeft 

^-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2. 04 (3H, d, J = 4. 8 Hz) , 2. 85 (3H, d, J 
= 4.0 Hz), 6.73 (1H, d, J = 3. 6 Hz), 7.16 (1H, dd, J = 2. 4, 8. 8 Hz) , 7.52 
(1H, d, J = 2.4 Hz), 7.61 (1H, m) , 7.92 (1H, d, J = 3.6 Hz), 8.20 (1H, m), 
25 8.35 (1H, d, J = 8. 8 Hz), 8.69 (1H, s), 9.78 (1H, brs). 

[0 5 13] 
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m&\2 2 1 — 1 N 1 - 7* =f~)V- 5 - (2-T^y-4-h°P ^ 

- 1 h- i --^ >; k— /^/^^f-^ k 

»H - 2T?^$jlfc4- (1H-5 f^KU/^^v-) 

•^-5 ^ (413 mg, 1. 83 mmol) t W&ffl 2 - 1 T»^$ t^fc^ N-^^/V 
#/W^ — b (332 mg, 2. 20 mmol) t> b> $43tM 1 - 3 i l^fc^Sfcfc «fc t> tllB 

(302 mg, 1.07 mmol, 58%) LT#fc 0 
X H-NMR Spectrum (DMS0-d 6 ) 5 (ppm) : 2.84 (3H, d, J = 4. 0 Hz), 6.06 (1H, d, J 
= 5. 6 Hz), 6.57 (2H, brs) , 6.67 (1H, d, J = 3.6 Hz), 7.04 (1H, dd, J = 2. 4, 
8.8 Hz), 7.36 (1H, d, J = 2. 4 Hz), 7.85 (1H, d, J = 3. 6 Hz), 8.08 (1H, d, 
J = 5.6 Hz), 8.14 (1H, m), 8.25 (1H, d, J = 8. 8 Hz). 
[0 5 14] 

ggjgffJ 221 — 2 N 1 — ^ ^~)V- 5- (2— T^y — 5 — 3 — K — 4 — 
vW 1 H— 1 -4 1/ K— /V#/Vj|jH?: § K 

N l—^f-zu— 5— (2-T^y-4-t°U * v 5 /!/) t^v'- lH-l-^fyK 
— /lO&Zl'Jtff^f-if^ K (302 mg, 1. 07 mmol) £ N— 3 — ^ S'W 5 K (301 mg, 
1.34 mmol) N-'^WW5 K (3.0 ml) tel^fl?^^ ^Mfil#T 

•7f^77^- Ggffl?R ; B^H^^ : ^dM^=2 : 1) i t) ftM U «|Bfb 
«^H& (224 mg, 0.547 mmol, 51 %) SrHfe^iH £ LTtfc, 

1 H-NMR Spectrum (DMS0-d 6 ) 5 (ppm): 2.84 (3H, d, J = 4. 4 Hz), 6.67 (1H, d, J 
= 3.6 Hz), 6.72 (2H, brs), 7.04 (1H, dd, J = 2. 4, 8.8 Hz), 7.36 (1H, d, J 
= 2. 4 Hz), 7.85 (1H, d, J = 3.6 Hz), 8.15 (1H, m), 8.24 (1H, d, J = 8. 8 Hz) , 
8.33 (1H, s). 
[O 5 1 5] 
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Si|jtff!j2 2 1 — 3 N- (5-3— K— 4- ( 1 — ^ ^J^T_ %_/JJ_A^ 

1 H — f 1/ K-;k- 5 zjMi^) ^ § v^- 2 — ^f^) -N- (7 

N 1 -7^ A— 5- ( 2 -T 5 / - 5 - 3 — K- 4 - t° P 5: v^) ^ V- 1 H 

— 1 —4 1/ 5: K (205 rag, 0. 500 ramol) $T Tf7t Kp77^ 
(5. OmL) Ullfil^^^ J|^f MJ xf /V7 ^ (0. 209 mL, 1. 50 mmol) £r#IJx. 

fc 0 r.ttSr5K^b N ^PP^i7i^ (0. 188 mL, 1. 50 mmol) Sr^Bx.^ 

^.tKXV, W&tt&VS (207 mg, 0.319 mmol, 64 %) £ 6&*£ifi £ UT#7c 0 
^-NMR Spectrum (CDC1 3 ) 5 (ppm) : 3. 09 (3H, d, J = 4. 8 Hz), 5. 56 (1H, m) , 6. 56 
(1H, d, J = 3. 6 Hz), 6.98-7.14 (4H, m) , 7.17-7.34 (6H, m), 7.36-7.42 (2H, 
m), 7.68 (1H, s), 8.12 (1H, d, J = 8.8 Hz), 8.74 (1H, s). 
[0 5 1 6] 

g|j|Ml Nl-^P/nbyv-S- ((2— (((2-7PP^f^7^7) 77 
Asjj£~A£ T^/) - 4 - t° ]) 2jj - lH-1-^7 K— /I^ 77 7^7^^- 

SHR^HiffiO 2/3 2 8 7 2^77Vy MBffe£> N 1 -v^ n^a fcf/l>— 5 

- ((2-7? y - 4 - try ^^v) - i h— i — >f ^ K^-^A'^^t ^ 

K (400m g> CAS No. 417722-12-4). 2-^onxf;Kyi/ 
h 150mg. fb7t KP77y5ml?r 80°CT? 1. 5 B#FeW#L7c D Mi^M 

7V-=1 : loV^T#iif/V) ^Tft0L7c o 280mg <D#£#J&*£r#fc 0 

^-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 0. 57-0. 63 (2H, m) , 0. 70-0. 75 (2H, m) , 
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2.73-2.80 (1H, m), 3.42 (2H, q, J= 6.0Hz), 3.61 (2H, t, J= 6. 0Hz) , 6.52 (1H, 
dd, J= 5. 6Hz, 2.4Hz), 6.65 (1H, d, J= 3. 6Hz) , 6.85 (1H, d, J= 2. 4Hz) , 7.04 
(1H, dd, J= 8. 8Hz, 2. 4Hz), 7.35 (1H, d, J= 2. 4Hz), 7.86 (1H, d, J= 3. 6Hz), 
8.04 (1H, d, J= 5. 6Hz), 8.27 (1H, s), 8.28 (1H, d, J= 8. 8Hz), 8.34 (1H, brs), 
5 9. 19 (1H, s) . 

[0 5 1 7] 

%t 5 ~J5 1 7 
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[0 5 3 0] 
[f 17] 




[0 5 3 1] 

;*35Wfc«fc5 N (i) VEGF^e>Wi:FGFfcJ:oT1PI^$tLSjliLWl^&5RB|& 

<D*gmj&f&<D&t}te$bfflftm. (2) VEGF)ibm:FGFttt5Sift:^t 
[0 5 3 2] 
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ft#MBfc<fc "9 iifrt~5 i i: /^£n fett-Cl^ ( Koolwijk P, van Erck MGM, de Vree 
WJA, Vermeer MA, Weich HA, Hane maaijer R, van Hinsbergh VWM. Cooperative 
effect of TNF-alpha, bFGF and VEGF on the formation of tubular structures 
of human microvascular endothelial cells in a fibrin matrix. Role of 
urokinase activity. J. Cell Biol. 1996, 132, P1177-1188. ) D 
[0 5 3 3] 

[0 5 3 4] 
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C 8 _ 10 7!J-/mv'i, S-NR 12a R 12b Tf $^51, ^ 
Y A2 ^N A < VMI > 

Y A3 

C^jT/^/H, C 2 _ 9 7/^=^ C 2 _ 6 7/^=^ C,. 8 ^n7^ 
^rA'Ss C 6 _i 0 7!)^H> 5 — 1 OM^Tn7!)^/^ 5£-NR A1 0 R A1 x> 
S-OR A12 (Raid. R a i i *3 * ^R a i 2 ttft^W&ft bTTK^^s C^a 
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R 3> R 4N R 5 , R 6 , R 7 , R 8 s R ! ofe i t/R a j tt^tL^Mi LT^ zKSiH 

R 13 -I?*^tL6S> ^-NR 14 -CO-R 13 T**$tl5S> S-S0 2 -R 15 
-r?***b53E N S;-NR 14 -S0 2 -R 1B -(?i$tl5l*fc^-NR 16 ,R ie 
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C 6 _ 10 7!Jwl/l, gmS^bTV^^ iV^5~l Ol^fP7!)-/H, g 
m^^bTV^^ £V^3~1 OM^TPStt ff^K^#bTV^T%.tV^C 



T/^A^ g^S^^L-TV^T^ J:V^ 2 _ 6 T/l^^/l-^ g^S^r^bTV^ 

f ttv^TtJ:V^C3_ 8 ^P7;^;^ ItSlrf LTV^Tt £v^c 6 _ 10 T 

g#S^WbTV^^J^5~l 0 H T U — A-K^ ft. teg^S 

R 1 6 a 3o .fctJ^R ! 6 b fc^MftM.*- L-Xymm^, gm^^rW L WT J; ^ C a 
gmS^WbTV^T^ £i^c 6 _ 10 T V — /vK, gm*£:WLTV^t> J;v^ 

5~1 OM^TP7U^^ g^K^ LTV^^ 3~ 1 Oi^TPl^ 
S^fc^±BlfeSSr^rbTV^T 1 fe«fcV^C 1 _ 6 T/^'='^^^x£Sric*-f-5 ; 
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^-OR A3 (R A1 , R A2 *5ir^R A3 f«tL^»bT7X»MT-^fcf*C 1 _ 6 



-c^SftS-fb;^ (fcffu Ni-^p^ntvi^-s- ((2- 

((( 2 -^ n n^^vKT5 7) #^7i^^) T^7) - 4 - t° y ^^rvO 
-1H-1 — fyK-;^;^^rt^ mi&O t> b< {«<^;£7U«;^£><^ 

2 . — 



C^^ N X 1N X 2 , Y, R x , R 2 ^ R 3 > R 4 ^ R 5 . Re. R 7 ^ R 8 *5<t"0«R 9 « 
ttffBlt^iSiiBic^X!, x 2N Y, R 1S R 2 -» R 3 > R 4 ^ R 5 > R 6 ^ R 7 . R 8 

tVv _ 5 _ ((2- (((2-^00x^7^7) T^y) - 4 — fc° 

i) ^) $-3ciy) - 1 H- 1 - ^f y K^M>t 5 Kft^O t>U<te^:0 
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3. Y&mmm.^-, ^-NH--e*$tt5K*fctt^;-N (ch 3 ) -x»m 

7. R 3 . R 4 , R 5 , R 6 &J:XPR 8 &*mm^fo ] 9 , R ^KStJ^T-. ^ 

8. R 9 «-NHR 17 OCT. R 17 teBm*£r*bTV^^ J^C^T 
15 ;l/^r;kl, Ca-eT/^^^ C 3 _ 8 n T/V^/l^^ tH^ftTV^T 

9. R 9 ^-NR 18 ,R 18b (sS^s Rasa^ctt^Rasb^tL^rWteb 
1 0. R 9 ^5£ 

25 ^i-§J^$tL5S-efeSlt^Il~7V^^l^|5«©^#)% b< 
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5 fP^o 

12. R 3 , R 4S R 5 > R 6 > R 7 33it^R8^i~' < ^7K^M^-efcSlt*iI 

10 14. R 9 M-NHR 20 (5£4\ R 20 »^^^Ks ^^VUS^fctt^ P 

15. R 9 M-NH (CH 3 ) "T?*$tLSKT?S)Sff^3Sl~l 3V^X^ 
15 16. R^ emK^WLTl^TfeiV^ 

< x ^)b 2 ('"') . 

(5£>K b 2 «0 N 1 ^fcfi2 ^r^*i-S ; X«fluf3lt^TllfB*(DX 
?r#*i-5o) -C*$tLSKf fe^lf 1 — 15 V^f tl^ 1 iIIB*Sc<Z)fcl^t> b 

20 17. R^^S 

xO (,V) 

18. ^ (IV) ^^oV^-C. X^^^-trfe^lt^JSi 712*^)^^^ 
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19. S (iv) fc*3V^-c\ x#5S 

RX4-V M 

R X4 «tK*^*^^-a 4 -a 5 -a 6 [A 4 *3J;t^A 5 f«tt-e^a 
-or A6 (R A4 > R A5 *5J;t^R A6 «- : e^WtebT7K*m^^fic 1 _ 6 r^ 

2 0. S (IV) ld*3V>-C N X^5ft 
Rxs-j-y (VI) 

R X6 

{5£*K R X5 *3 j;t^R X6 tt^:tt^n^S£LT7X*Jf:^^^»^-A 7 -A 8 -A 9 
5£-NR A7 R A8 , 5£-OR A9 (R A7 . R A8 *3 ± TfR A9 L 

TzKjPjIh^ 1t tt c j _ 6 T;v^;HI: § „ ) t?* ^ 

HQ) on 

2 1. S (VI) fcSSV^T. R X6 *5j;t5R X6 ©V^^— ^ s 7K^t?fc«9 
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2 2. ^ (VI) ^^T, Rxs^it^Rxe^V^tt^— ^TK^H^fc 



2 3 . Rj^S 



{5£iK R x s i *5 £ U<R x e i tt-t^ti^ftSE: UTtKSRJS-hF* fcte5£- A 71 -A 81 



(5£4\ Cll H:o, l^fc»2§r#*i-§o) -C«$ttS*^m*-T6 0 3 
*L5K***i"5o ttS^-CfcSIS*^ 1-16 v^-f 5 ^ 1 JgfiUfc©^ 

2 4. Rj^S 
Yai 

V A M A (VIII) 



{^cj3 N Y A1 *5j:-a«Y A2 ^^HaAEbT^:-A 1 o-A ia -A 12 [A 10 f±^. 





316 



WO 2004/020434 



PCT/JP2003/010964 
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e « 1 ^fc«2 £r#9£1~3 ; Z f»*M^ C R X7 R X8 -tfcte:^ 
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ffi^"^^;- (CH 2 ) 2 -A 18 -A 14 [A 13 tt*t^ ^J/U^^/U^ 
frnx/ls7is—/um : £MVk-$-Z> ;A 14 ftC,_ 6 r;^S> S-NR A13 R A i4 (r 

A a 3 *3 «t XIR A ! 4 tt-tiX-e^UISftSC LT7kif C ! _ 6 T 71^/1^3: fc f± C 3 _ 8 %/ 
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3 1 . fc&m& 

(1) (2- ((^h^wr^y) ^7/^#^/p) r^y- 

4 — t°y 5 t^ri/- 1 H- 1 f V jUjjslstf^r-f- ^ K 

(2) 5- (6 - (3- (3 -5?xf/l/7 5 / tf/VT 57) * W K) t° 

y^v^-4 — O^it^-y) -iH-^yK^-i-*/^Vi ^ f ^ 
K> 

(3) 5- (6- — i M %;Vi$~;V) X 

(4) 5- (6- ((4- (k°pyi?y-l-^) ^pv^y-i— f/H # 

(5) 5- (2- (3- ((1R) - 1 -*^t>f ^- 2 - 7s=^xf ^) 
$ U4 K) tf P v^-4 — f/l/^-^v-)- 1 H-^f >- K— 1 ^ 

(6) 5- (2- (3- ((IS) — 1 —JJA'S^j JV— 2 -7x^;l/xf ;!/) 

r> W K) tl^y- 4 -^/^=3r^) - 1 U-4 y K — 7V— l — *yP3j?^gfe ^ 
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(7) 5- (2- (3- 2- (t^U^y-l { )V) 

v w K) try v^-4 -^v^^vO - i n-4 y v—ju— i ? 

(8) 5- (2- (3- (2- ( 4 - t K o ^r-y- 4 - ^ f ;H:V p ^y- i 

— <;v) #WK) t°!)^y-4—f/^^) — ih— 

(9) 5- (2- (3- ((IS) -l-^;w^^f;uxf;v) DWF) fcTJJ 
v^-4 — (/U^r^ci/) -lH-fyF^/V-l-*M>i 

(10) 5- (2- (3- ((IS) — 1 — #/W^^f/V— 3 — * f-JVf^JV) 

W K) k°y^y-4-f^^) - 1 H — ^ ^ K—yw— 1 — ^/^^H ^ 

(11) 5- (2- O-^^^WWK) t°y — 4 — -Ol" 

(12) 5— (2— (3 V^u yfjVjjjVs^j jVytf-jvy u-i K) fcfJJ 

(13) 5- (2- (3- ((IS) - 1 —tuV/^^jV— 2 — fc Kn^yxf 

71^) !>w K) t°y v^y-4— f/^^-v') - i h-^ y F-^- 1 -*^t*y 

(14) 5 - (2- (3 - ((1R) -1 -#/W-^^/V— 2 -fc KP^^xf 
7i>) !>WF) t°Vi?>'-4 — f/i^-^vO -lH-^y F-^-l-^y 

(15) (2 S) - 2 - (3 - (4 - ( 1 - ^ f ;^;w^^^- 1 H--f y 

K— /i>— 5 --r/p^-^-v^) t°y^>-2 — { ;V) ^WK) -l, 5— <>^y/ 

(16) (2S) -2- (3- (4- (l-/W;W^/f;k-lH-^y 
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(17) 5 — (2 - (3 - ((IS) — 1 — -S? u^u \?;Vjj;Vs^s( ;V— 2 - 

t KP^r^xf;H »>WK) try 4 -^/i^^-^ix) -lH-^yK-^ 

5 (18) 5- (2- (3 - ((IS) - i- tFn^f;v-2-^y-2 

-t°pj^y-l-^;i/xf/v) #WK) ^^^-4-^;^^) — 1H 

(19) 5 - (2 - (3 - (( 1 R) - 1 - t Kn^^f/V- 2 -^"^V- 2 

- t'P !) v^y- 1 — i;v^f-;V) #WK) i^y— 4 — ^f/K^vO -1H 
10 --f y K— /W— 1 — ^/l^ygl * "J-JVT 5 Ks 

(20) 5 - (2 - (3 - ((IS) -1-t Kn^rv'^f^- 2 -^"^y- 2 
-tvi)i?y-i — f/lo=.^yu) t)WK) t°y v 5 ^— 4— -f /l^^rvO -1H 

— W y FWl"— 1 —XAstf^Wt * 5: Kn 

(21) 5 - (2- (3 - ((1R) -1-t Kn^Wf^-2-t*y-2 

15 #WK) t°y v>y— 4-^T/^^-jx) -1H 

--f y K— l -#/vtf?y^ * f-/vT % F\ 

(22) 5 - (2- (3 - ((IS) -l-tKn^f/I/-2- (4-tF 
n3^fc°^y v>y- 1 — W/l") -2-t^-y^f^) 7V-f F) t o y^-4- 

-r/y^y) -ih — (^F—/u-i-2>su^^m 

20 (23) 5 - (2- (3 - ((IS) -1-t (^r/V* U 

>-4--fA-) - 2 -^-=3ry^^7P-) »>WK) t°y S?y — 4 --f/l^^y) - 

lH-fy ;v- i -#/i^y^ ^ 5; F\ 

(24) 5— (2— (3— ( 2 - i/^ p 7n t>^7;W^^f £W 

K) tl^y-4-^;m^) -iH-^yF-/v-i-^>l ^5vi" 
25 75 F > 

(25) 5- (2- (3- (3-^-^y-3- ( \fu V W- 1 -4 ^) Zfv 
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tVv) •> W K) trp -1H — r >- 1 —fr/istf 

(2 6) 5 - (2- (3- (3- (4-t KP^-4-^f^tV^i?y- 

i — f /v) - 3 -^y^n tr/i/) >>WK) t°y v ? ^-4-^7^^v-) -i 

5 H — /l'— 1 *?-}VT% h\ 

(2 7) N 1 -xf 5- (2- ((( 2 -^c h^i'^^Vl') T5/) ' 

=/i^) 7^7-4- if y Or^y— lH-l-^fy /^/v^^rf- 5; h\ 

(2 8) N 1 -/^Vt— 5- (2- ((4— (2 — t Kn^^- 2— /^/KT'n 

1 f /P-) #/V/jsx^) 7^/-4- If y t^fv' 

10 - 1 H— 1 — O F—Zl'Jj /U7$3f-f- 5; F\ 

(2 9) N 1 -tf-jV— 5 - (2 - ((3 - (v?if ;l/7 ^ /) zfu M°;VT^S) 
$ijV7$^;V) 7^7-4- vvv) ^-^r^— 1 H— 1 — f V /l^/^/J^D- 

(3 0) (2- (((3- (4-tFn^^y^/) ^ 

15 n tVu) 75/) #/t^— /I/) T 5: / — 4 — fcT y ^"=¥iX— 1 H— 1 — V 

(3 1) Nl-^/V-5- (2- (((3- (4 -/ ^vHf^ v>V- 1 — ^ 

zk) tvi') 7?/) ^/i^xvv) 75/-4- tr y >w 1 h - 1 

— r is K-^^^t 5 h\ 

20 (3 2) 5- (2- (3- (4-^"^y-4- ( tf n U — 1 —- f /V) y^ 

/v) i^WK) try v 5 ^- 4 -^f/i^-^v-) - 1 H-{ y 1 
m / f^7 5 h\ 

(33) 5- (2— (3— (3- (^^p^dW/W^^;V) tVl') 

t> W K) tli^y- 4 —4 frit**/) — 1 f ^ K— >V— 1 — *7l>#^ife / 

25 W5 K N 

(3 4) 5- (2- (3- (4- (4-t Kn^-4-/f^tV]j v?y- 
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X—>(jv) —A—X-^yf^M <7WK) t°y v 5 ^-4--fy^^v/) - 1 H 

(3 5) 5— (2— (3— (3- (v^^/K^/W^-f /I/) :7°n tVl^) !> W 
K) ^^^^-4-^;^^) -1H — f y K-zi'- 1 -^/k/j?yi 
5 T 5 F\ 

(36) 5 - (2- (3 - (3 - {^^-JV^3 )V/^^ jv) ~fxi\f;V) # W K) 

try v 5 ^— 4— <4 /v$r^*/) -iH-^yF-/v-i-*;^yi ^ f ^7 5 

(3 7) Nl— ^^71^— 5- (2— (t°n y v>V— 1 — j;V%/Vi$~ }V) T% 

10 / - 4 - 1° y 1 h- i >- k— /^/i/^^-y- 5 P\ 

(3 8) N 1 — ^ *f~jV — 5 — (2- (fcf-<y v>^ — 1 — ^;V$)/Vi$=-;V) 

y - 4 - 1° y v-- iH-i->fy /^/v^^f- 5 K> 

(3 9) N 1 -7^7^- 5 - (2- ((4- t Kn^t^y^) #7V*JwV) 
T5/-4-t o y vvW ^"^v-- 1 H - 1 — f ^ K— ^ H\ 
15 (4 0) (2- ( 4 - 1=¥ y !J t?y- 1 - 

— /!/) T57-4-t°y v>7V) v-- 1 H— 1 —4 ^ ^^^^^r-y- 5 h\ 

(4 1) 5- (2- (((4 - M Ko^^- 4 ^/kt°^y 1 -^/^) 

^7/1/7^^/1/) r^y) t°yv ? y^-4 — f/i/^^v--) -iH-<yF^-i-^ 

20 (4 2) - (2 - ((4- (l-fc Ko^y-l-^f/^f 

;v) t°^y^y) ti;V7$~;v) T 5 7 - 4 - fc° y ^y-iH-KyF 

— 7i-^7^#^-y-5 k> 

(43) 5- (2— (((4- (3 -7 <?-;V$>;Vs^s( ;v~7n t^y^^ 
— 1 — T/X^) 3>/V7$~;V) 7^/) ffyv?y-4 — ( 7V$-*Z/) -lH-fyK 
25 ;v— l -2>suy$^m 7! f ;v7 5 F\ 

(4 4) 5- (2— (((4- (3 -#7W^-f7K7°n tVl/) fc^pi?^— 1 — 
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(4 5) 5- (2- ((4- ((k-ny^y-l-^^) #/V/j?~/V) 

5 — A'—l—jJA'&l/Wt 

(4 6) Nl-^f;V-5- (2- (((4- (t'nU^y-l-^f/V) t°-<J7 

^^-i--r/M ^7/i»j?=/v) r^y) t o y v J v-4--r/i/^-drv^) — ih— 1 

(4 7) Ni-^f;v-5- (2- (((4- (t^y^y-i-^f^) tr^y 
10 s^-i — {si*) •%j\'i$=-M t^j) try v^-4 -^r^^-^-v) -ih-i 

(4 8) Nl-^f;V-5- (2- ((4 — rc^/Hf^^ 1 — -T/W) ^7/1/ 

tf^/l/j T 5: 7 — 4 — tfU v 5 /!/)^"^^- 1 H - 1 — >- K— /lOfr/Ufff^f- 5 K% 
(4 9) Nl-^f;>-5- (2- ((4- t 0 ^^-^ 
15 ^— 1— >f/l>) #/M^/iy) T^y-4-t°y vW t^rv'- 1 H- 1 y K 

(5 0) (2- ((3 -p? ^vW*/U*c= fcWT 5 7 ) 

20 (5 1) - (2- ((4— (2-v ? 7^./VT^ /Tir^/P) _ tf 

^v'V- 1 —4M XA'tf—M T^/-4 — t^V- 1 H- 1 - 

(5 2) N 1 —*?-jV— 5 - (2- ((4— n^^-yjvyf^Vl/— 1 — >f 
)V) % 7^;-4-t°D vVl^) Or^S— 1 H— 1 — i > K— /t^/ktf; 

25 =3rf"^ Kn 

(53) N4- (4- (1- *;^=/P-lH-5-^yK 
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(54) Nl-^f/V-5- (2- ((1, 1 — v't^yf^^^ V >~ 4 — 

<4/i'jj/i'T$~/i') r^y) try v>;x-4— -f/K^vO -ih-i-^^k-^ 

5 (5 5) 5- (2- (3- ((1 R) - 1 — t Kn^f/V-2-t^y-2 

- t°n y v 5 ^— l —- f/i^^vu) »>WK) t° 1 jv J y-4-'f;vt^^) -1H 

(56) 5 - (2 - (3 - ((IS) - 1 — fc Kn^f/W-2-t*y-2 
-^npv'y-i-^/nf^) yWK) try v^-4 — fA^^V) -1H 

io — r ^ K-/i/- 1 —jj/utfz'm ^^vw ^ k> 

(57) 5 - (2 - (3 - (( 1 R) -1-t Kn^r^y ^vl>— 2 -^-^f y — 2 

-tvy^-i — f/v^^-zk) i^wk) try v^— 4 — ^/i/^-^v-) — ih 

(58) 5 - (2 - (3 - ((IS) - 1 — t Kn^^f^- 2 -^^y — 2 
15 — t°^y v^— 1 —^jV^-f-jV) #WK) t°y v 5 ^— 4 --f /^^-SX) -1H 

(59) 5- (2- (3- (2- ( 4 - 1 K P ^v/- 4 - ^ f y i;y- 
1— f/V) — 2-^-^y^^-/^) !>WK) t°y v ; ^-4--^7l/^-=3r-^) — 1H 

— W ^ a— i — $>;VT$i/Wk ^f^7 5: Kn 

20 (6 0) N 1 -xf ^- 5 - ( 2 - (((( 1 - y f /V- 4 - ^]J ^) ^ f ;V) 

r 5 y ) #/i^~/i-) rs;y-4-t o y vW nr^y— ih-i-^v K— a# 

(6 1) N 1 -if 5 - (2- (((2- (J?xf/i/7$y) i^/l^) 

y ) # a#~a) r^y-4-t°y iH-i-^y K^-zv^;^ 

25 H\ 

(6 2) N 1 -xf/V- 5 - (2- (((2- (^A/fr y is— 4 — >f 71/) ^9VV) 
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(6 3) N 1 -xf /V- 5 - (2- (((2- (4-t Kn^i/tVj) rc 

(64) N 1 - 7f;l/- 5 - (2- (((2- ( 4 - t Kn ^i/t°^ U vV ) ^ 

(6 5) N 1 -^^/V— 5- (2- ((3- (^xW^7) t°/l/T5: y) 

(6 6) N 1 -xf-^- 5 - (2- (((3- {^r;V7^ V V— 4 —JM ^t" 

/v) 75 y) ^7 7v#^/v) 7^/-4-t°y i^/i/) ^-dfi^— i h- i — i -s Y— 

(6 7) N 1 -xf ;v- 5 - (2- (((3- (4-^f^7i;y-i-^ 

^atvi^) 75/) u/U7$~/v>) r % y - 4 - try >W t^-lH-1 

(6 8) N 1 --y# u^fa 5 - (2 - (((4 - (t'P!) v>>-— 1 — f /!/) 

tvi)^y-i — f/i/) 75/) t°U v^- 4 -^/^^V) -1 

H- 1 ^ K^/Kft A'tf^f' 5 h\ 

(69) 5 — (2 — (3-((lR)— 1— fc Ko^r^/f^- 2 -^-^y— 2 
-lfDp^y-l-^;Vxf;l/) !?WK) tT 9 v^- 4 --f /^^v') - 1 H 

(70) 5 - (2 - (3 - ((IS) -1— t Kn^rv'/ ^-/i — 2 -^r^rV- 2 
-t°n]Jv 5 y-l-^^xf;i') i^WK) if y ^y-4-^;vt^) — 1H 
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(71) 5- (2- (3- 2 - U v 5 ^- 1 if 

/u) #WK) t°y v ? ^— 4— ^/v-^-^ix) -iH-fyF^-i-^> 

(72) 5- (2- (3- (3-t*y-3- (fcTn JJ v>^- 1 — f /V) 7*0 

5 tvu) i)wk) try ^r/^^v') — ih — i^v—jv-\-^)v~m 

(73) 5— (2— (3 — ((1 R) — 1-t Kn^yf^- 2 -t^y- 2 

— t°^<y i^ — 1 — >( flszc?- fls) #WK) t°yv J >'-4 f/^^rv-) -1H 

10 (74) 5- (2- (3 - ((IS) - l- tKP^f/V-2-t^y-2 

- t°-<y -Jls— 1 — f/i^^vu) #WK) t°y v 5 ^- 4 — ^ ;v-^r^-y) -1H 

(7 5) Nl-7x^-5- (2- (((3- (v'xf/VT?/) tVv) 

15 K> 

(7 6) Nl-7x^-5- (2- (((3- (4 ^t°^7 v 5 ^- 1 - 
4 M M°;V) 7^/) # A-tfwk) T$7-4-t°y SVlO ^ v"- 1 H- 

(7 7) N 1 -if /V- 5 - (2- (((4- (t'ny^y-l — { ;V) 
20 v^-l — O^) 3uVi$=.;V) T^y) t° y v 5 ^- 4 --f /W^iX) - 1 H- 1 

(7 8) 5- (2- (((4 - t ^ri/- 4 - y f^t^J) v'y- 1 -^^) 
%;vt£=.;v) T^y) ^11^^-4-^;^^^) — 1 H — f ^ K— /i^— 1 — # 
/V/J?>-^ xf;V7^ K ^ 
25 (7 9) N 1 -if /V- 5 - (2- ((4-t FP^t^y^y-l-^) 

# /u^^U) 7-5/-4-tf y ^/v) ^-^v^- 1 H- 1 — f ^ K— /I'D ;V7$3r -f- 
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5 F\ 

(8 0) N 1 -x^;V- 5 - (2- ( t°-°- V 1 — f /P#/l^~/V) 

y - 4 - t° V *?M $-*r-s- l H- 1-4^ F-;v*;v*>t 5; F> 

(8 1) N 1 -if ;V- 5 - ((2- y v 5 ^- 1 — - f ;V%;V7$=.jV) T 

5 ^y) - 4 - t° y ^r^-y) -iH-i-^yF^;^f n\ 

(82) N 4 - (4 - (( 1 - lH-5-^F 

V /v) Jr^y) - 2 - fc 0 y >W — 4— ^E-y^y K> 

(83) Nl-if;V-5- (2 - ((1, 1 — -WyW/V*!) ^— 4 — 

^/i^/kzjw^) r^y) t o y^^-4 — f/i^^vO -lH-i-^fyKwv 

10 Jj/utf^U-^ F\ 

(8 4) N 1 -xf 5 - (2- ((y h^rv-Z^T^ 7) ^7/P-^^/l^) T 3; / 

— 4 — tr y ^/k) ^-df-^-— i h— l — fy F^v^/^^r-y- 3 F\ 

(8 5) N 1 — iX^ n/n t°;k- 5 - (2 - ((4- t Kn^yt'^U vV) # 

A-jj^/U) r ^ /-4-t°y vW ^-dfV— 1 H- 1 — T ^ K— 3^5; 
15 F\ 

(8 6) N 1 — is? n-fxi tT/u— 5 - (2— (((4-t Kn^y-4-^f^ 

tr^y^^-i — f/w) jvt$.=^)v) r?y) try ^y-4— f;w^) -1 

H- 1 -4 1/ K— A'jJA'&*cy-% F\ 
(87) N4- (4- (1- (V^n'/nt>7 5/ ) 1 H - 5 

20 — f^Ky/^) t^y-2-^y^) — 4— ^v^y loa/i^^u-? f\ 

(8 8) Nl-y^n^nt>-5- (2— ((t'n y-yy- 1 — f/Uofr/VT}^ 
/v) 7^7) -4-tf!J5W ^-^r->- 1 H- 1 -4 ly Y— tv-ft*?^ % F\ 
(8 9) Nl-^o^nt>-5- (2- (t°^<y v>>-— 1 --f/Kfr/l^fc 
T 5 J - 4 - tf y vW) ^-^v'- 1 H - 1 > F— /W^/^^r-y- 3 F. 
25 (9 0) N4- (4- (1- (^n^yW^Z) ^/l^^/V- 1 H- 5 

— w ^ F y /i>) ^-= 3 r^- 2 - tr y v 5 /^) - 4 -^-/vtJn y v^/^^^-y- ^ f\ 
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(9 1) 5- (2- U tV^—As) 

7^;) bTPi?^— 4 — f/v^-^V) -1H — f is Y—tv— 1 — ^/i^^lt 

(9 2) Nl-^n^yf/l'-5- (2- ((4- (fnDv'y-l-^/U) 
5 tvy^y-i — {/U2r/is7$=./v) T$y) W fVtir^l/) — 1H 

- 1 — f ^ - 5: F\ 

(9 3) Nl- (3-^^/1/7^/1/) -5- (2- (((4- (t'n y ^y- 1 

-sf/\s) t^y^y-i-f/v) ^7/1//}?^/^) T^y) t°^y>-4-^;^ 
- iH-i-^y K—^/^^f - 5 K 

10 (94) Nl - - 5- (2- ((4-t Kn^t^yi? 

y ) %;V7$~;V) T^y-4-t°!J ^^riX- 1 H- 1 -4 is }*'—A'j3Asfc 

(95) N4- (4 - (1- ((3-^f;y7W T^y) ^/U^;!'- 1 H 

— 5 —4 is F U /v) ^"^r V— 2 — t° y - 4 — ^e/V/ft y ^^/i^^rl?- 5: F\ 
15 (9 6) Nl- (1 -^^/lyyn \f;V) -5- (2- (((4- (t°P^y>- 

l— r/k) t^u^y-i-y/i/) ^77i/7^=/i/) r$y) ^1)^-4-^^ 

=^vO — 1 H — 1 — -f 1/ K— /l/^7/l/^=^^^ Ks 
(9 7) N 1 - ( 1 -^n^/K^n fc°/l/) - 5 - (2 - ((4-t Kn^yf^!) 

v 5 y ) ^7/i/7^^/v) r^y-4 — t°y v^) ^-^ v-— 1 h — 1 —A ^ K— /v;fr/i> 

20 #=3rf-5 K 

(98) N4- (4- (1- ((l-x^;V7°nt» 757) #/l//J^/l/- 1 

h— 5 —<i k y /i/) t^y- 2 — 1° y - 4 — */ms y v^/^^-^ ^ f\ 

(99) N4- (4 - (1- ((1 — 757) -KlVi&^jV- 1 H- 5 

— f >- k y /u) ^-^r v'— 2 — tr y - 4 -^/^ y isx/utf^y- ^ h\ 

25 (1 0 0) Nl- (1 Iff- As) -5- (2- 

^-l-zf/l/) ^7/1/^^/1/) T^y) t°y v f V-4-4 > /l/^ - ^^) -1H-1- 
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4 is y—)V-%uv^^% p\ 
(10 1) Nl - ( 1 — ^^vU) - 5- (2- ((4- (tTn V 1 -4 

(10 2) Nl-^/k-3-^nn-5- (2- (((3- (v^c^vKT ^ / ) 
tVV-) T \ / ) $)/V7$^;V) T^/-4-t°y ^= 3 r->'- 1 H- 1 — < 

(10 3) Nl-^f^-3-^nn-5 - (2- ((4- ( t°n U v 5 ^- 1 - 

^/u) t^y^y) #^/jwv) t $y-4-t?ysw t^-iH-i-^ 

(10 4) Nl-^f^-3-^nn-5 - (2- ((4-t Kn^Vt^y^ 

y) ^7/^^/v) r^;-4-t*y^) t^fv'-iH-i-^yF-/^/^ 

(10 5) N 1 -^f/W3-^nn-5 - (2 - (((3 - (4 - t Kn^t° 
^UvV) tVv) T^/) tJ/^^/V) T5y — 4 — t°!) i/yl^) ^-^v^- 1 
H— 1 — f ^ K— /Kfc/UJj?^-?-^ F\ 

(10 6) N 1 — y f-As— 3— ^ n n- 5 - (2 — ((4 — ( 2 - £ Kn^^x 
^vv) v 5 ^- 1 - W /U) — 4 — StM V— 1 

H- 1 —- f ^ K— /^/^^rf-^ Kn 

(107) N4- (4- (3-^PP-l- (^W^/) #/l^/J?^/P— 1 
H - 5 ~4 I/FT) M ^^ry- 2 - t° U -J/V) - 4 — =E-/l>Jfc JJ >-#/l^=3r1f * K N 

(10 8) N 1 -y ^Vl>— 3-yan-5 - (2 - ( ( 4 — ai^vU t°-<^ v>^- 

l— f/i>) jjA'i$~A') 7^7-4-t°jJ^) t^v'- 1 H— 1 —4 y ;v 

(10 9) N 1 — :r.^vi>— 3-ynn-5 - (2 - ((4-kKP^ JJ v> 

y ) ^7/v^^/u) r^y-4-t°y d-^^— 1 h— i — f ^ k— /w*/^ 
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(110) Nl-xf/V-3-^PP-5- (2- (((3- 

tvDi?;) ^atvp) r^y) r^y-4-t°y tf-^v- 

5 (111) N 1 -x^-;l/- 3-^PP~5 - (2 — (((3 — (^f/VJ^/) 

•yv\£;v) r^y) #/v4wi/) r^y-4-t°y vyiy> ^ 1 h- 1 -^f 

(112) Nl, 3 -v>y ^vU- 5 - (2 - ((4-t Kn^^JJ vV) # 
/l^^l") T5; / — 4 -try v^) t^rv'- 1 H - 1 y K-/^/^>f ^ 

10 K; 

(113) Nl, 3-S?*?Vl'-5- (2- ((4- (t°P JJ v 5 ^- 1 — (/V) 

y v>y ) ^7i>tff^/i>) r 5 y - 4 - t° y smo t^ri/- ih-i-^^k- 

(114) Nl-^o/Pk>-5- (2- ((4-t Kn^y^U^/) 
15 jfr/l^^/VO T57-4-fc°y Or^y- 1 H- 1 -4 ^ K— 

(115) N 1 --yfurfn tW- 5 - (2 - ((4- (2- t Kn^r^f^ 
) f^y V- 1 — f 7V) ^7/l»ff^/l>) T^y-4-t°y vvV) ^-=3r^- 3 - y 

20 ( i i 6) n l— y ^vi>— 5 - (2 - ((y *f-)VT 5; y ) ^7/i/7^n/i/) t 5: y — 4 
— t° y t^y- i h— i -y ^ K^-z^/^^f- ^ K% 

(117) Nl-^f/V-5- (2- %/U7$=.7U) T '5 y — 

4 — try t^r^- m-i-^y k— ^ ;vi$.^r^r % k> 

(118) Nl— (2-ynt^;H -5 - (2- ((t°n y i?^- 1 — f /V) # 

25 /vtfwiy) r 5: y — 4-t°y s?ao ^>-iH-i-^yF-;^/^>f^ 
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(119) Nl-^f/V-5- (2- (Ti^v^- 1 -^;^/V^=-;V) 75 
J - 4 — t° ]) t^^- 1 H— 1 — i f K^~/^# A^^rf" 5 K> 
(12 0) N 1 -xf ;V- 5 - (2- (Tif^v 5 ^- 1 i ;Vi$^;V) 75 

/ - 4 — t° y ^r^-iy— 1 H— l — 4 ~y Kwv^/^^t 5 F\ 

(12 1) (2- (T^^ v 5 ^- 1 ~-f 

/i/) t 5 y - 4 - t° y >w ^-^v-- iH-i--fy /v^/vai^f- 5 K> 

(12 2) (2- (((4- (^e/^]J I/- 4-4 /Is) tT-^ U 

i?>-l--f/V) ^77^-/P) 75/) t°yv ? i/-4 — f/t^^V) - 1 H- 1 

(12 3) (2- (((4- (T^v^-l-^) t°^y 

v?^-l--f/L-) ^>;^=-;V) 757) try — (/Is^is) -1H-1 

(124) (2- (((4- (^w^y) tr^y^- 

x — f^,) ^7 7ix#^/ix) 757) — f/Pt^i/) -1H-1 — 

(125) Nl-7f/V-5- (2- (((4- 

y^) y i?^- 1 --f 7V) #/J^~/t/) 757) t° y v 5 ^- 4 — f /l^^r 

- 1 H-l y Fw^;v*>t5 F> 3o£U« 
(12 6) Nl-7nt>-5- (2- ( t°P y v 5 ^- 1 ~4 ;V%;vm~;v) T 

3 2 . 

(1) 5 _ (2- (3- (2-^y-2- (fny^y-i— r;w) 
y w K) t°y v 5 ^- 4 - 1 h — f > 1 -^/i^^st y 
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(2 ) 5 _ ( 2 - try^-4 — f ;vJr 

(3) 5-(2-(3-((lS)-l-t KPW^~2-t*y-2- 
t-nTJi^^-l — f/l^c^vk) >> W F) try v 5 ^- 4 --f/V^-^v') — 1H— 

^ K— /l>- 1 -^/l^^Bfe * J-JVT ^ F\ 

(4) Nl-^f/V-5- (2- ((4— (2-t Fn^-2-^^-/nt° 

1 — XA'tf—M T=-/-4-t°y ^"^v-- 
lH-l-^y /i/^/w^f-^ F\ 

(5) 5 _ (2 - (3- (4-t^y-4- Zff-M 
r> W F) tfy v 5 ^- 4 — f/^^v-) - 1 H--f ^ F— 1 -^^#>-gt * 

F\ 

( 6) 5 _ ( 2 - (3- (3- (v'^n/nt°;^;w^;v) :/n tW) # 

W F) try v»^-4-^f/^^v) -iH-^yK-;v-i-W>i ^ 
^7 5; F\ 

(7) 5- (2- (3- (4- (4-tKn^-4-^W^ 1 J^^-l 
_^ 7 l>) _4-^-^y^/W) ^WF) -1H- 

j 1/ 1 —XA'tfl'fgL * "f-A-T % F\ 

(8 ) 5 _ ( 2 - (3- (3- *f-)V-%jiVs^4 7V) -fv- tVt-0 »> W F) 

tf y ^i^_4— f/vd"^^) -1H — f ^K— 
F\ 

(9) (2- (tfnDv'y-l-^/^^^) T 5; / 
_ 4 _ tf y t^rv'- 1 H- 1 i V F^-^^/^^f - - F\ 

(1 0) N i — y "f-jv— 5 — (2- ((4- 1 KD^tvy^;) 

T ^ y _ 4 _ t °y i?M ^"^v-- 1 H- 1 -4 is H^^^t? F\ 

(id Ni-^f;v-5- (2- (4-^-^y t°-<y v 5 ^- 1 --f/l^/WJ? 

r ^y_ 4 _t;°y ^/v) ^-^i/- 1 H- 1 — f ^ y—jVftjVj^-Zc-yr % F\ 
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(12) 5- (2- (((4-tFn^-4-^W°-^^-l-^^ 

(13) 5- (2- (((4- (3 -^^*;w^*^;^o t:W) t'^^^ 

_ 1 _ xf ^ ) # /V7 j*_ /k ) r ^y) tTP f/^^V) -1H-- T^F 

(14) 5 _ (2 - (((4- (3-^;w^^f;^ot» 

(15) (2- (((4- (fpy^-l-^f^) tf^3J 

^^-X-^yV.) T^7) tfP i?^-4— T/V^V) -1H-1 

(16) ni-W-5- (2- (((4- (t^Tj^-i-^) tr^y 

(17) N1 .-^^-5- (2- tWT^y) 

(18) N4- (4- (1- U^A-T^/) «^-lH-5-^fyK 

(19) ( 2 - 1-^/V) 
tv^i?y-l-^f/l/) #/l^=/V) T^7) — f^^^) -i 
• H— l — -f v F-;v*;^^t^ Kx 

(20) 5 _ (2 _ ((( 4_tFa^-4-^f/V^y^-l-^^ 

# /I'^/i') 75/) ifij^y-4-f^^) -lH-^fyF^-i-* 
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(2 1) Nl-xf;V-5- (2- ((4-t Ko^t^yv'y-l-Y^) 

(2 2) Nl-^-5- ((2- ((fpy^-l-f^^^) T 
(23) N4- (4- ((1- {=^=f-)VT % / ) UA'&~A'— 1 H- 5 il/Y 

(2 4) N i-^n^pt>-5- (2- ((foy^y-i-^f/^/^ 

/l0 T5 7) - 4 - t° y v 5 ^) ^ V- 1 H- 1 ->f y K-^*^^f 5 
(2 5) Nl-^/^-3-^P-5- (2- ((4-t Kp f ^ P ) 

i3,vi$~>v) r^y-4-t°y^) m-iH-i-^F-/^>t 

(2 6) (2- ((^W?;) UA'tf—A') T^7-4- 

(27) N1 _^^ /k _ 5 _ ( 2 - (($?J^vWT5>0 XA'tf—M T57-4 

- 1° y ^-^ix- 1 H - 1 — f ^ /i^^/^^^-f- 5 Ks 

(2 8) Nl— (2-^nt°^) -5- (2- ((t°n!) f/V) % ^ 

N 

(2 9) (2- (Tif^^^- 1 ~-f ^^-^) ^ * ^ 

_ 4 _ t ° rj jj-df- 1 H — 1 — W ^ /^^/^^ri^ 5 h\ 

(3 0) Nl-^-5- (2- (TWi^-l — f/l>*^=^) 7 ^ 
_ 4 _ t- y ^v'- 1 H— 1 — f y A-#/V#^rf- 5 K> 

(3 1) Nl-^n^nt>-5- (2- (T Wv>^- 1 

(3 2) Nl-y^/V-5- (2- (((4- (^W^y^-4— V-^Vi? 
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is-i-jAr) 7?y) </l>^V) -lH-i- 

(3 3) (2- (((4- (Ti^-^-l— ^ V i? 

xfls-m—fi') r^y) try -ih-i- 

(34) Nl-^-5- (2- (((4- (^xW^) t^y-^^-l 

->f/v) #^~^) r^y) tr3t?y-4->f^t^) -ih-i— f^K 

(3 5) (2- (((4- 

(3 6) Nl-/nt>-5- (2- (t-niJ^y-l-^^/V*^) 
y _ 4 _ tf r) *J>;v) Hr^r^y— 1 H- 1 -4 is K—^/^Tjs^-y- 5: F^^If^S 

3 3 . tt&m& 

(1) 5 _ ( 2 - (((4-t v 5 ^- 1 -JM # 

fvis-fr) T?y) try *?is-4-4j>vttV) -iH-^yK^-i-^ 

(2) N i-^;V-5- (2- ((4-tKn^t vl J^) tf/l^-AO 

(3) (2- (((4- (t'n^^y-i-^^) tr^ye? 
^_ X _^ /V ) ^/u^^/k) 7^;) t°y v^-4-- r a-3-^) -lH-i- 

(4) (2- (((4- (tr^y^-i— tao t-y^ 

> / _ 1 _^ /V ) #,v^/V) T^7) try i^^-4 -1H-1- 
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(5) N4- (4— (1- O^WT?/) •%> 7\sM=-J>V— 1 H— 5 — >f ^ 

3 4 m i ~ 3 3 i mmwwfc&m t mfflttM&Mfr btzzm 

3 5 S*#SU~3 3V^^l«IB«^^^^^<f«^*^ f *^^ 
3 6. fit*5U~3 3V^-f^l^lB«0'f^» 1 bb<« ; eoS^fc{*^rtb 

3 9. ff*lll~3 3V^^l^fB«^b^t>b<{«^*^f«tt 

4 1. It^H~3 3V^-fH^l^ta«^'f^^^b<»^^ : ^^ fcf4 ' ?: ^ 

o 

4 2 . tt^i i~33 v^tt^ i mmwwit&vo'b ^ < ri-tw^^fi-ttL 
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4 4 . WNfcJg 1 — 33 \,^-?tlfr 1 IlfB^O'f^^^ b < itt&Mtiftittfr 
|»^l~3 3V^n^l3SfB^<D^##J^b< tt<D&*1t.ttfrh<Dim® 
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